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New Boring and Turning Mill. 





Vertical boring and turning mills for 
finishing large pulleys and similar classes 
of work are fast superseding horizontally 
arranged machines, owing to the greater 
facilities with which they can be used, and 
the much greater quantity of work that can 
be done on them. First the work is more 
readily set in position on a vertical than on 


a horizontal machine, and second it is more | 
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face-plate to under side of cross-head 9 feet. 
The spindle is carried on a steel step. 

This machine will bore and turn a wheel 
up to_25 feet diameter, and 9 foot face ; we 
are also informed that it has been success- 
fully used for turning and facing flanges on 
ends of a gas meter case 12 feet 9 inches 
diameter, and 12 feet 9 inches in height. 

It requires a floor space of 26 feet 6 inches 
by 29 feet, and is 22 feet 6 inches high from 
floor to top of tool bar. 





For Sale Everywhere by Newsdealers, 








A JUURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS, AND BLACKSMITHS, 


1887. 


than any one else is likely to have done, 
and is more familiar with its difficulties and 
peculiarities. He has selected each detail 
from many other arrangements, as presenting 
the greatest balance of advantages, and the 
alteration suggested may be to one of 
those which have been rejected for good 
reasons. 

It is often the case that clearances must be 
made smaller than desirable, even at some 
risk of interference, as an increase cannot be 


























readily come at by the cutting tools. The 
use of two cutting tools, operating at the 
same time, is also very conveniently brought 
about in vertical machines. 

The illustrations, pages 1 and 2, represent 
a vertical boring and turning machine, built 
by the Pusey & Jones Co., Wilmington, Del. 
In the engraving on page 2 a half-wheel 16 
feet diameter, 38 inch face, is represented as 
being turned off for fitting the 
together. This is very easily accomplished, 
as will be readily understood from the en- 
This provides a convenient means 


halves 


graving. 
for fitting half-wheels together—a job often 
done by the tedious process of chipping. 
The engraving on page 1 shows the same 
wheel while undergoing the operation of turn- 
ing—one tool working up from the bottom 
while the other is moving down from the top. 
In this machine the driving gear is ar 
ranged to give a range of ten different speeds. 
The feed is automatic in all directions, and 
has a range from ;'; inch to 1} inch. The 
face-plate is 10} feet diameter, with radial 
slots for clamping work. 
16 feet apart, and the greatest distance from 


The housings are 














CHRUERUEEE EC ECETLEC CEE CECE HCE 


/S 
> ms LW 


WNTTIEREE WUE 
DPADRUDDRARDADRODAARA ADEE 





a 5 


4 a ae : 





" wes 








/TTTT | y 


BAREROON 
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Suggestions in Machine Design. 





a 


By A. J. SHaw. 








Make clearances ample, especially between | 


unmachined surface. Clearances shown -+- 
on drawings are only too apt to be — in the 
machine. 

The heavier and more massive the work, 
the larger the clearances. 

A chipped clearance is like a blot on a fair 
page—an unsightly blemish. 

The draftsman is not always the one who 
should be blamed for interferences; when his 
superiors, or others, 
work, during the process of construction, 
without consulting him, they must take their 
chances, 

The designer, if worthy of the name, should 
be consulted concerning all changes made in 
at least the first construction of his work 
after it leaves his hands as a matter of busi- 
ness policy if for no other reason. 


He has studied the design more carefully ! 


make changes in his | 


had except by sacrificing other advantages 
which it is important to retain. 

Clearances are usually arranged with the 
expectation of obtaining reasonably good 
work from the foundry and smith shop, in 
default of which there may be trouble. 

When there is any doubt as to the suffi- 
ciency of a given clearance it if 
possible. 


increase 


‘* Barely enough to pass” will fail to pass, 
nearly always. 

High speed belts occupy but a line on 
in the machine they occupy all the 
space there is, and, like the immortal Oliver, 
ask for more, 

When not running belts extend in a straight 
line from pulley to pulley ; when in rapid 
motion the centrifugal action set up causes 
them to ‘‘ throw” away from the pulleys and 
spread out, thus widening the space occu- 
pied. 

For this reason, while standing parts of 
the machine may be located within a moderate 
distance of, if between, the belts, on the out- 


paper ; 


side ample space should be given them. 
High speed belts, if of leather, should be 
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cemented, not laced, and of the best and 
most carefully selected material. 

Belts which are spongy in spots, uneven in 
thickness, or which stretch more on one side 
than on the other, are sure to run badly and 
give trouble. 

As the capacity of a belt is dependent, 
not on its width, but on its sectional area, 
in cases in which a single belt would be of 
inconvenient width or an ordinary ‘‘ double” 
belt of too great rigidity, two single belts 

















may be used, one running outside of and 
upon the other. The belts should not be 
fastened together in any way, but each should 
run independently of the other. The sum of 
their widths may be equal to that of the 
single belt required to do the work. It is 
better that the under belt should be a little 
wider than the upper. 

This is often a very satisfactory method 
of reinforcing a single belt which is insuffi- 
cient to do the work required of it. 

On account of the ‘‘ throwing” of the 
belt away from the pulleys, and the increased 
tension, due to eentrifugal force, a high speed 
belt will not transmit as much power for a 
given product of width and velocity as one 
running at a lower speed. 

At 3000 feet per minute this loss amounts 
to about one-eighth (4), while at 6000 feet 
per minute the loss is nearly five-twelfths 
(,°s) ; so that to transmit a given power at the 
latter velocity, a belt must be made one and 
five-sevenths (15) the width determined by 
the usual rules. 

The tendency of modern design and prac- 
tice is towards narrow fast running belts on 
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large aullere, as Seine more enaony and 
economical than the contrary arrangement. 

Do not use short quarter twist or crossed 
belts when it is possible to avoid them. 

Sliding pieces should be guided by few and 
approximate, rather than by many and widely 
separated surfaces, if the principal forces 
acting upon it are parallel tothe line of move- 
ment. The extension should be in the direc- 
tion of motion rather than at right angles 
to it. 

If, however, there are deflecting forces 
acting across or at'right angles to the direction 
of motion, the guides for resisting those 
forces should be widely separated in order 
to diminish the intensity of the load upon 
them. 

The planes of guiding surfaces should be 
normal or nearly normal to the direction of 
pressure. 

The change from the usual double A guid- 
ing of the carriage of engine lathes to a single 
A at front and flat slide at back is only a 

question of time. 
; e 


(| 
i 











Power and resistance should be applied in 
as nearly the same line as possible. 
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| 
ing more. 


or thirty-seconds, even, are a nuisance in 
most shops, especially on heavy work. 

The old adage that “‘ first thought is best” 
is not often true in machine design. A good 
design is usually a growth, seldom an inspira- 
tion; although its central idea may be. 

He who always employs the first method 
that suggests itself is either a genius or—a 
crank ; it is sometimes difficult to determine 


| which. 


The best results are usually reached by 
elimination. 

Seek to make your work as nearly perfect 
as possible, within your limitations; but do 
not forget that the search after absolute per- 
fection, like that after the philosopher’s 
stone, is an endless one. 

Use standard threads on screws and bolts 
when practicable. 

Do not multiply sizes of bolt heads and 
nuts on one machine, especially if it is to be 
accompanied by solid wrenches. Wrenches 


not in constant use are likely to be lost or’ 


Odd thousandths, sixty-fourths | 


reached by the operator from his usual 
position. 


On machine tools, and many other ma- 


|chines, there are positions and directional | 
operating and adjusting | 
cranks and handles in constant use, to which | 
we have become so accustomed by long habit | 


movements for 


that to reach for and move them in the right | 
direction is more automatic than a matter of | 
conscious reflection. 

These should not be departed from except | 
for the best of reasons. 

Handiness often counts for more 
merits of greater actual importance. 


Practical Drawing. 





By J. G. A. Meyer. 





SEVENTEENTH PAPER. 





164. When it is necessary—which some 
times will occur—to draw a small scale, say 4 
inch, 3 inch or any smaller scale, it will bea 


| difficult matter to divide such short distances 


into 12 equal parts, each of which is to repre- 


| sent one inch. Now, to avoid in a great ex- 
than | tent this difficulty, a form of scale as shown 
| in Fig. 126 is often adopte 1, in which a half 


When change gears are used on a machine, | inch or any other’ shorter distance can be 
it is a point gained if they can be so arranged | easily and accurately divided into 12 equal 
that but one gear need be changed for the | parts. 


usual variations. 


The only objection to these scales is that 


As a rule, each adjustment of a machine! these are not so convenient to use as that rep- 
should be independent of, and should not | resented in Fig. 123, because as will presently 


disturb that of other parts. 


be seen scales like that shown in Fig. 126 


That this is not always considered is evi- | cannot be used in a manner similar to that of 


denced by a certain automatic machine which 
is so arranged that, for any change in the 








be “3 
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mislaid; and even if they are at hand, 


Ease in replacing and repairing calls for wrench for all adjustments. 


subdivision, but how far subdivision should | 


This is especially true of machine and 


be carried for this purpose must be decided | other tools on which frequent changes are | 


separately for each case. 


The constructional necessity for building | 


| required. 
There are lathes in the market by mak- 


it is | 
less convenient to change than to use a single | 


length of the piece operated upon—a thing of | 


frequent occurrence—there must be readjusted 


| at least three, and sometimes six, stops; the 


| maladjustment of any one of which is likely 
| to be the cause of a break-down, or of spoiled 


| work, 


Other things being equal, that tool or ma- 


up and subdivision is in inverse ratio to the | ers of great reputation and undoubted ex-| chine is best which requires the fewest ad- 


shop facilities and skill at the command of | 
the manufacturer. 


In large constructioas, built up work is often | both the tool post and tailstock wrenches to | 


stronger than that made in one piece, on 
account of its greater soundness. 
Unless there are reasons to the contrary 


make all dimensions to whole or as large | 


fractional units as possible. This is particu- 
larly important for long measurements. 


Giving the length of a shaft to feet, inches | 


and sixty-fourths, when there is no reason 
why it may not be an eighth ora quarter of an 


cellence, the screw-cutting gears on which | 
| are so arranged that it requires the use of | 


| change them. 

The most convenient thing is a monkey 
wrench. 

This is a piece of awkwardness, for which 
there is no necessity ; nor is there apparently 
an excuse for its continuance. 

When possible—and it is in most cases— 
so locate all handles, levers, cranks, etc., 


controlling the action or adjustments of | 
inch longer or shorter, isan absurdity if noth-|a machine, that they can be conveniently for causing strikes. 


justments in changing from one piece or class 
of work to another. 
——__e > _—____ 


The 1887 catalogue of the American Society 
of Mechanical Engineers shows a total mem- 


| bership of 714, of which 15 are honorary mem- 


bers, 7 life members 631 members, 27 asso- 
ciate, and 34 juniors. 


-—_e — 


The hammer makers of the United States 
recently held a convention. They are noted 





| using an ordinary rule, namely by holding 
the scale or rule close to the line which is to 





be measured, and thus at once obtaining its 
length. 
165. When a scale of this kind is to be 
drawn we proceed in the following manner : 
Let it be required to draw a 4 inch scale. 
Fig. 126. Draw any straight horizontal 
line as A //; commencing at the point A, 
lay off in succession on this line a number of 
points as /, 1, 2, etc., exactly $ inch apart; 
the distance from the point / to the point 
marked 1, or that between the points 1 and 2 
will represent one foot. Our next step will 
be to divide the distance A / (which also rep- 
resents one foot) into 12 equal parts. 
Through the point A draw the line A G, 
and through the point J draw the line 7 K, 
both perpendicular to the line A H. On the 
line A G commencing from the point A lay 
off six points as b,c, d, e, f, and G, all equal 
distances apart; the distance between the 
points A and ) may be ; or 4 of an inch, or 
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any other convenient measure, but whatever 
measure we do adopt for the distance A }, 
must be adopted for each of the distances 
between the successive points 0, c, d, ete. 
Through the points 3, c, d, etc., draw straight 
lines parallel to A H; the line drawn through 
the point G will cut the line J K in the point 
Kk. Bisect the line GK, and thus obtain the 
point marked 6. Join the points J and 6 by 
a straight line ; also join the points A and 6 
by a straight line. The points at which the 
line J 6 cuts the horizontal lines must be 
marked 1, 2, 3,4 and 5. Also the points at 
which the line A 6 cuts the same horizontal 
lines must be marked 7, 8, 9,10 and 11. 
Through the points 1, 2, 3, etc. on the hori- 
zontal line A H, draw lines perpendicular to 
A H,; the scale is then complete. 

166. The distance from the point marked 1 
to the line HK J measured on the line through 
) will-represent 1 inch; the distance from the 
point 2 to the line A J measured on the line 
c will represent 2 inches, and in a similar 
manner any number of inches can be taken 
from this scale. When we wish to make the 
length of a line longer than 6 inches, say, for 
instance, 7 inches, we make it equal to the 
distance from the point 7 to the line A /, 
measured on the line /; or if the line is to be 11 

inches long, we make it equal to the distance 
from the point 11 to the line K J measured on 
the line 5. Again, if we wish to lay off a 
length of 2 feet 10 inches we make it equal 
to the distance between point 10 and the 
vertical line marked 2, measured on the line 
c; in a similar manner any number of feet 
and inches can be taken from this scale. 
Although in this class of scales the foot is 
easily divided into 12 equal parts. these scales 
are not so convenient to useas those illustrated 
in our last paper, because when the former is 
used all the distances, except those given on 
the lines A and G, must be taken off with the 
plain dividers, and then transfered to the 
given line ; whereas, when the scale shown in 
Fig. 123 is used, we can lay it near any line 
and mark off any length we wish without 
using the dividers. Scales like that shown in 
Fig. 126 are sometimes called diagonal scales, 
because the foot is divided into inches by 
diagonal lines. 

167. Right here it will be advisable ‘to ex- 
plain a few other tools which the student will 
need a3 he proceeds with the-e lessons ; in 
fact, the tools now to be explained, in addi- 
tion to those shown in Figs. 35 to 63 will very 
nearly complete a draftsman’s outfit, such as 
will be suitable for ordinary machine draw- 
ings. The tools not mentioned here will be 
explained at the close of these lessons. 

168. Protractor, Fig, 127. In Art. 37 it is 
stated that angles are measured by degrees. 
Now, for the purpose of quickly ascertaining 
the number of degrees in an angle, we use 
the protractor. 

Protractors are made of German silver, 
brass, ivory, horn, wood, paper and some- 
times tracing paper. 

Protractors having a circular form, and 
protractors having a semicircular form can be 
obtained. When they have a circular form 
the circumference is divided into 360 equal 
parts, each part will then represent one de- 
gree (see Art. 37), each part is subdivided 
into two equal parts, each representing one 
half of a degree or 30 minutes. In some 
protractors the degrees are subdivided into a 
greater number of parts, but for ordinary 
machine drawings those having the degrees 
divided into two equal parts will answer all 
purposes. 

When the form of a protractor is a semi- 
circle, the semi-circumference is then divided 
into 180 equal parts each representing one 
degree as before, and the subdivision 30 
minutes. 

169. It will also be noticed in the figure 
that some of the division lines are longer than 
the others; with such an arrangement we 
can distinguish the number of degrees in an 
angle more readily and conveniently and 
with greater certainty. It will also be seen 
that on every tenth division the number of 
degrees is marked; in the outer row the 
numbers commence from the right hand end 
of the diameter, and in the inner row from 
the left hand end. With the numbers 
arranged in this manner we are enabled to 


read conveniently the number of degrees con- 
tained in an angle in whatever position the 
angle may be placed. 

170. When the number of degrees in an 
angle are to be ascertained we proceed in the 
following manner: Let the line B C and 
A C, Fig. 127, be the sides of an angle, and 
C its vertex, it is required to find the number 
of degrees in this angle. 


Trregular Curves 








Spring Spacing Dividers 








Fig. 127. Place the protractor in a position 
in which its center C will lie on the vertex 
C of the given angle, and the diameter D A 
coincide with the side C A of the same angle ; 
then the number of degrees on the protrac- 
tor, which lie between the lines A C and 
B C, will be the number of degrees which 
the angle B C A contains; in the example 
before us we see that the angle B C A con- 
tains 50 degrees, and such an angle is called 
an angle of 50 degrees. 

171. Now let it be required to lay off an 
angle of 50 degrees. 

Fig. 127. Draw one of the sides as (' A of 


mark off a point to represent the vertex C of 
the required angle. Place the protractor 
with its center C on the vertex of the angle, 


side C A. 








and the diameter D A coinciding with the | 


| 
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the protractor intersects the circumference of 
the same, then lay the protractor aside; 
join the point just laid off, and the vertex C, 
by a straight line; the angle thus formed will 
be the required angle. 

172. Large or small protractors can be 
bought; and by a little reflection it will be 
seen that the length of the diameter, or, in 
other words, the size of the protractor, will 
not interfere with the correct indication or 
reading of the number of degrees contained 
in an angle. Thus, for instance, in meas- 
uring the angle B C A, Fig. 127, a small pro- 
tractor, as shown by the semi-circumfer- 
ence ¢ fg, will indicate the same number of 
degrees contained in the given angle as is in- 
dicated by the larger protractor ) HA; or, 
in short, both protractors show that the angle 
BC A contains fifty degrees. A protractor 
of asemi-circular form, similar to that shown 
in Fig. 127, about eight inches in diameter, 
divided into degrees and half degrees, and 
made of horn, will give general satisfaction, 
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and will meet all the demands which may 
arise in these lessons. 

173. regular Curves.—Figs. 128 and 129. 
So far we have had to draw circular arcs only; 
but ip our progress we shall have to draw arcs 
which are not circular. They will be ellipti- 
cal and otherwise. For this purpose we use 
the irregular curves. 

These curves are made of pearwood, or 
hard rubber. We prefer curves made of 
thin pearwood; and our experience leads us 


| to believe that two curves similar in form to 


those shown in Figs. 128 and 129, and about 


eight or ten inches long, will meet almost 


the angle in the required position, and on it/all the requirements of ordinary machine 


drawing. 
As will hereafter be when these 
curves are to be used, points of the arc to be 


seen, 


drawn are given. Now, in order to draw an 


Next lay off on the paper the |arc with the aid of the irregular curve, that 
point at which the line marked 50 on portion of the curve must be applied which 





will touch at least three of the given points 
of the required arc. If the curve will touch 
more than three points at one time, so much 
the better; always endeavor to take in at one 
time as many points as possible. Then draw 
along the edge of the curve the required are. 
If this does not complete the arc, apply an- 
other portion of the curve which will touch 
the remaining points, or at least three of the 
remaining points, in addition to the last 
point of the portion of the arc already 
drawn; and in this manner, by applying suc- 


| cessively such portions of the curve as are 


suitable, arcs of variable curvature can be 
drawn. 

174. Spring Dividers, Figs. 130, 131. In 
this instrument the handle is made of German 
silver or ivory, all the rest is made of steel. 
The construction of this instrument is such, 
that when the nut on the screw A is screwed 
outward, the needle points will spring further 
apart. The screw A is pivoted to one leg 
and passed through a slot in the other, so that 
the screw can adapt itself to the various posi- 
tions of the legs. The thread onthe screw A 
is very fine, so that a great delicacy of adjust- 
ment is obtained. 

Whenever the spring dividers will take in 
a desired dimension it is best to use these in 
place of the plain dividers, such as shown in 
Figs. 62 and 63, because the former possess & 
firmness and delicacy of adjustment, which 
the latter do not possess. 

175. Spring Bow Pencil, Figs. 182 and 133. 
The only difference between this instrument 
and the spring dividers is, that the former 
instead of having twoadjustable needle points 
like the latter, has one adjustable needle point 
and a pencil holder; otherwise the two instru- 
ments arealike. The spring bow pencil, on 
account of its firmness is almost indispensa- 
ble for accurately describing small circles. 
It may appear to the student that with the 
compasses shown in Fig. 53, any circle, large 
or small, might be drawn, but he will find, 
that, by attempting to draw with these com- 
passes a small circle, say about 4 of an inch 
in diameter, the resistance of the paper—even 
when the paper is comparatively smooth—is 
sufficient to spring the pencil point out of 
place to an amount which, even i. it is equal 
to only a hair’s breadth, is large in proportion 
to the radius of the circle, and is enough to 
cause mortification in beholding the bad 
work, 

With a spring bow pencil equal in size to 
that illustrated, circles about 14 inch in di- 
ameter can be drawn ; larger circles are drawn 
with the compasses shown in Fig. 53. 

176. Spring Bow Pen, Figs. 134 and 135. 
This instrument is made of the same material 
as that used for the spring dividers ; and in 
principle of construction these are alike. A 
further description is unnecessary as the illus- 
tration is sufficiently clear. In regard to 
the use of the bow pen, it may be said, that 
its range for drawing circles of large diame- 
ters is limited, because in inking compara- 
tively large circles the position of the pen will 
be too slanting, and uneven or broken ink 
lines will be the result. But for inking circles 
of small diameter, the bow pen is indispen- 
sable, because with these a good junction of 
the circumference can always be obtained, 
and thus prevent the marring and disfiguring 
of otherwise fine drawings. The remarks 
relating to the straight pen, and given in Art. 
82 are also applicable to the spring bow pen, 

The illustrations of the spring dividers, 
bow pencil and bow pen are full size, and are 
about the size of instruments which the stu- 
dent should select. 

- ee 

The Mail and Express devotes space toa 
description of hoisting the cars laden with coal 
at Weehawken. Speaking of unhooking from 
the moving cable, it says of the man who 
does this: ‘‘On any day, but more particu- 
larly when it is racing fast, his chances are 
ten for one for slipping and falling in under 
As a good many cars 


the fast moving car.” 
are unhooked in a day the only inference from 
this is that there must be a small army killed 
in that time. We were always of the opinion 
that the whole operation of transferring coal 
cars at Weehawken was done with very slight 
regard for life and limb, but are not prepared 
to believe it to be quite so dangerous work 
as the Mail and Hxpress paints it. 





Sargent’s Valve Gear for Steam Engines. 


The accompanying engravings show @ new 
cam valve gear, designed by J. W. Sargent, 
chief draftsman for the Dickson Manufactur- 
ing Company, Scranton, Pa. By this gear 
the throw of the slide valve is divided into 
two separate parts, instead of one complete 
motion, as with an eccentric. 

The first part of the throw from full open- 
ing moves the valve so that it laps the port 
about ,°; inch, thus cutting off the steam, but 
not choking the exhaust at the other end of 
the cylinder. This movement is actuated by 
the cut-off cam, which is loose on the shaft, 
with its angular advance controlled by the 
governor. This cut-off motion may occur 
any time from zero to } of the stroke of the 
engine, according to the 
position of the governor. 

The second part of the 
valve motion is actuated 
by the main cam, which is 
keyed to the shaft, thus 
giving a constant compres- 
sion, release and admission. 

The sections of the valves 
show the positions clearly. 

The valve gear, as here 
shown on a shaft, 
with a hydraulic governor 
to control the cut-off cam, 
is being applied to an 800 


side 


horse-power compound 


engine building by 


the Dickson Manufacturing 


now 


Company. 

For general use the gear 
is intended to be placed 
directly on the main shaft 
next the pillow -block, the 
cut-off cam to be controlled 
by a fly-wheel governor ; 
the connection, by a rod 
and single rocker, to be 
made to a light working 
valve on the side or bottom 
of the cylinder. 

This gear, operating a 
single valve, is said to give 
an indicator card equal to 
the best drop cut-off en- 
gines, and admits of a 
very much higher rotative 
speed. 

The inventor, we under- 
stand, would make arrange- 
ments with engine-builders 
to use this valve gear. 

-~<-- 


Unions and Wages. 


The New York State 
Commissioner of Labor 
Statistics, ©. F. Peck, 


takes the view that labor 
organizations raise the rate 
of wages of 
strikes, or preparations for 
strikes, very much as coal 
companies raise the price 


by means 


of coal, by combining and 
striking against the public. 
He refers, of course, to 
industries in general. We 
know that it is very sel- 
dom that a _ strike, 
threats of a strike, 
wages in a machine shop. 

The advances are almost always voluntary. 


or 
raise 


Mr. Peck, in his annual report, says : 
little doubt that 
men engaged in the building trades have 


‘* There seems to be but 


been greatly benefited by the boom in that 
industry; but it 
would not have 
they not went on strike to secure them, since 


is equally true that they 


shared these benefits had 
the returns show frequent strikes in this line. 

‘*The increase in buildings can be traced 
to several causes; the withdrawal of capital 
from other the of the 
elevated railroad system in New York and 


channels ; extension 
Brooklyn; the cheapening of rates on these 
roads, and the greatly increased facilities of 
transportation on railroads that lead out to 
the suburbs in the larger cities in the State; 


and, moreover, the general prosperity of the 
country. 


Notwithstanding all these favora- 
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ble combinations, however, it is doubtful 
whether the working men would have shared 
in the benefits of this prosperity, had it not 
been for their unions and labor organizations. 
No small part of these benefits is due, more- 
over, to strikes or to threatened strikes. If 
they were not organized and prepared to 
strike, employers would have reaped all the 
advantages of the revival in trade. At least 
this is a fair presumption, and it is based 
upon past events and the almost general con- 
viction of the workers themselves. 

‘Tt would be a subject of sincere con- 
gratulation if the Bureau could record the 
fact that employers had voluntarily increased 
wages, but I regret exceedingly that the 
cases are so few and so far between, and so 
slight withal, that if there be such they have 
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they also were given their share in the gen- 
eral prosperity. Their only method of find- 
ing out the true condition of the 
market is by assembling together and dis- 
cussing their chances. The conclusion is 
inevitable. Having thus come together and 
opened a discussion (and the result shows 
that business has improved) and who so com- 
petent to pass upon this as the workingmen, 
then the laborers will come by their own 
either through voluntary concession or from 
dread of the possible strike for an ad- 
vance. 

‘* Frequently other trades than those that 
were affected by the strike have shared in the 


labor 


advance secured. The advantages of astrike 


cannot be calculated simply upon its cost or 


‘upon the gain in wages; moreover the worst 
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End Elevation 


not risen to the surface. There is not a 


single case reported to this Bureau, in which 
an employer had advanced the rate of wages 


before the epidemic of strikes set in. The 
rare cases of profit sharing and kindred 
attempts of employers to deal fairly and 


justly with their employes took place in the 
latter part of the summer and early fall, 
whereas the striking began early in the 
spring. All evidence goes to show that em- 
ployes will not be given full wages, or rather 
wages more in keeping with the prosperity 
consequent upon a revival in business, unless 
they are forced. How can they be forced ? 
Only by organization on the part of their 
employes. These latter would have to go with 
a short, perhaps a shorter stint, unless they 
could show that they were able to hold out, 
and so, perhaps, prevent the revival, unless 
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Width, Strain and Working Adhesion of 
Belts. 


The Page Belting Company, Concord, N. 
H., have issued a very neat and well prepared 
pamphlet, embodying besides a telegraph 
cipher code and information about the belt- 
ing they manufacture, much that is desirable 
for users of belts to know. We quote fr 
the pamphlet : 

‘‘The width of belt needed depends . 
three conditions: Ist, the tension of the be! 
2d, the size of the smaller pulley and t} 
proportion of the surface touched by t} 
belt ; 3d, the speed of the belt. 

‘‘ The average strain under which leather 
will break has been found by many experi 
ments with various good tannages to be 3,96) 
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paid, and those who have no union at all, 
share in the gains. 
“It is no time for the optimist to assure 


the unionists that wages will surely rise 
without the threatened strike. The fact 
that the men are organized and pre 


pared to go out in case their reasonable re- 
quest is denied, has generally resulted in the 
advance being given; and beyond all ques 
tion more promptly than would otherwise be 
the case.” 
on ee 

The latest motor, at this writing, is to be 
worked entirely from the natural expansion 
metals. 
more metal than the sanguine inventor 
dreams of, but as he goes right to the sun for 
heat he will be independent of coal mines. 
Moreover he is reasonably sure to have the 
entire field to himself. 


and contraction of It may require 
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Side Elevation 


pounds per square inch of cross section. A 
very nice quality of leather will sustain a 
somewhat greater strain. In use on the pul- 


leys, belts should not be subjected to a 
greater strain than one-eleventh their tensile 
strength, or about 290 pounds to the square 
inch of cross section. ‘This will be 55 pounds 
average strain for every inch in width of 
The 
strain allowed for all widths of belting,— 
single, light double, and heavy double,—is in 
direct proportion to the thickness of the belt. 


This is the safe limit; for, if a greater strain 


single belt three-sixteenths inch thick. 


is attempted, the belt is likely to be over 
worked, in. which case the result will be an 
undue amount of stretching, tearing out at 
the lace or hook holes, and damage to the 
joints. When the belt is in motion the strain 
on the working side will be greater than on 
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the slack side; and the average strain will 
be one-half the aggregate of both sides. 

‘‘The working adhesion of a belt to the 
pulley will be in proportion both to the num- 
ber of square inches of belt contact with the 
surface of the smaller pulley, and also to the 
arc of the circumference of the pulley 
touched by the belt. This adhesion forms 
the basis of all right calculation in ascertain- 
ing the width of belt necessary to transmit a 
given horse-power. A single belt, three-six- 
teenths inch thick, subjected to the strain we 
have given as a safe rule—55 pounds per inch 
inch in width—when touching one-half of the 
sircumference of a turned iron pulley, will 
idhere one-half pound per square inch of the 
surface contact; while if it be a leather- 
covered pulley, the belt will adhere two- 
thirds of a pound per square inch of contact. 
If the belt touches but one quarter of the 
sirceumference of the pulley, the adhesion is 
only one-quarter pound to the square inch of 
contact with the iron pulley, and one-third 
pound per square inch on the leather-covered 
pulley. 

‘The adhesion one inch in width of the 
belt has on the pulley is the number of 
pounds which each inch in width of belt is 
capable of raising or transmitting. Multiply- 
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and closing at about seven-eighths of the 
stroke. 

The point of cut-off of the steam valves is 
determined by the position of the block in 
the vibrating link G; this is under control 
of the governor, which by the use of radial 
cam toes for lifting the valves, is slightly 
disturbed. 

All four valves are lifted by radial cam 
toes acting upon lifting levers, the ends of 
which are forked, one side fitting into a slot 
in the square portion of the valve stem, 
which is not shown in the engraving. 
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Some Notes on Steel. 
By Joun Corrin. 

A prominent engineer once said: ‘* Never 
ignore the whim of an old man. His reason- 
ing may be false, but his facts may be true.” 
I don’t think there is any subject so fruitful 
of beliefs and fancies as steel and its treat- 
ment. We have all heard some surprising 
statements of how steel would behave under 
peculiar treatment. There is hardly a steel 
worker who has not his own peculiar ideas of 
just how steel should be forged and tempered, 
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tool in a poor fire. 
of charcoal, and there are a few large shops 
in the country which use nothing else. If 


The very best fire is made 


charcoal is used see that you use plenty of it 
to easily get a good even heat, and keep 
enough between the tuyere and the work to 
make the gases which surround the tool 
If a coal fire is used see that it is as 
free from sulphur as possible, as sulphur is 
very easily taken up by steel and is very inju- 
rious to it. Use a good bed of fire and do 
not heat in green coal. 


too rapidly. 


Heat evenly and not 
Do not be afraid to heat to a good 
mellow forging heat. 

In forging you can hammer edgewise or 
flatwise, or you may upset it with impunity. 
I know this is contrary to a quite general 
belief, but when we remember that tool steel 
intents and purposes, 
fibrous, it can readily be seen that it makes 
very little difference in which direction it is 
hammered. The hammer work that is put ona 


is, to all non- 


tool in the smith shop cannot improve it much, 
for in most cases it has had hammer work 
enough in its manufacture, but there are cases 
where very large bars are used in which I think 
correct hammering may improve the steel some- 
what. Be that as it may, it is essential that 
all hammer work should be intelligently done, 























“ng this by the velocity of the belt in feet per 
minute will give the total number of pounds 
each inch in width will raise or transmit one 
Now multiply 33,000, the 
number of pounds raised by one horse-power 


foot per minute. 


one foot per minute, by the horse-power to be 
transmitted, and divide this product by the 
number of pounds which one inch in width 
will raise or transmit one foot per minute, 
and the quotient will be the width of the belt 
required.” 

a 


Automatic Steam Engine. 

The line engraving shown herewith repre- 
sents an automatic cut-off engine, designed by 
K. A. McLellan, assistant engineer of the 
Street Cable 
The principal feature is the means 


Geary Railroad, San Fran- 
cisco. 
employed for steam distribution, in which 
there is some similarity to the well-known 
Sulzer engines. Two eccentrics are used, 
one of which is set with the crank, and the 
other 135° in 
gives quick admission, the motion being not 
unlike that brought about by the Corliss 
wrist plate. Poppet valves are used (although 
they are not indispensable). 


valves are at the bottom, which drains the 


advance. This arrangement 


The exhaust 


cylinder of water. 

Although the position of the eccentric is 
such as would close the valves at one-half 
stroke if the motion was taken directly from 
it, by the prolongation of the vibrating link 
G, beyond its point of connection with the 
eccentric rod, a motion is obtained which isa 
resultant of that of both eccentrics, which 
is used for actuating the exhaust valves, open- 
jug them quickly, holding them for a time, 
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and according to his belief no other way will 
do; yet, of twenty men, no two will exactly 
agree. I believe it is a good plan to be very 
careful how we form our opinions and accept 
statements of facts. Yet I think we should 
not condemn the wildest fancies until we can 
maintain our position by actual experiments. 
I think most of the false beliefs in vogue 
have been caused by misinterpretations of the 
causes of the results sometimes reached. 

Old men are apt to have more beliefs and 
fancies than young ones because they have 
had more time to collect them, and I would 
think very little of an old man who had not 
I think, on the whole, 
I have been able to get some of the best 


some positive ideas. 
practical advice from old men. So to my old 
man friend who may peruse these articles, I 
will say: If some things you read do not 
meet with your approval, if you think the 
experience of your life shows that I am 
wrong, remember these are only the conclu- 
sions I have reached—honestly given—and if 
you could show me that you were right, and 
I was wrong, I would frankly acknowledge my 
error. In fact, if we should meet, we would 
be fine friends. 

If a man would tell me that a bar of steel 
would bé better if it was held north and 
south while being forged, I would not believe 
him, but I would not contradict him until 
[ had positively proved that he was mis- 
taken. 

The steel tools used in a machine shop may 
be considered as divided into two classes : 

The tools made in the tool room, and those 
forged in the smith shop. We will consider 
the latter class first. The fire is of great im- 


portance, It is impossible to make a good 


TEAM ENGINE. 


for by poor hammering the steel may be very | 
much injured. 

The greatest source of evil is in hammering 
too cold. It is not an uncommon practice to 
take a good heat and commence vigorously 
with the fuller and sledge, but to put the fin- 
ishing touches on at a very low, almost if not 
quite black heat, with a small hand hammer. 
I expect opposition when I say this is a bad 
practice. 

No pening or light hammering of the sur- 
face should be done while the steel is at a low 
heat, as it tends to draw the surface and put 
bad interior strains in the metal, which may 
start weaknesses or actual internal cracks, 
and after the tool is broken in use the judg 
Any kind 
of hammering is bad when the steel gets 


ment will be that it is poor steel. 
too cold, Steel should always show some red 
in the diffused light of the shop, or it is too 
cold to hammer. I have never tried experi- 
ments to prove this point; but I feel certain, 
from the observations of others, which have 
been recited to me, and from published arti- 
cles by prominent engineers, that there is 
something in it. 

Mr. James H. Geer gave me the result of 
an experiment he tried on boiler plate, not 
long ago. A strip of steel boiler plate, two or 
three inches wide and half an inch thick, 
was heated on one end, red hot, the heat 
gradually differing down to a black. ‘Then a 
number of bending tests were tried over the 
round corner of an anvil, commencing at the 
hot end, and extending back toward the cold 
end, until a point was reached at which it 
cracked, and broke quite easily by bending 
through a very slight angle. ‘The bar was 
then cooled, and it bent double without a 
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crack. Boiler makers who have flanged steel 
know that it is liable to crack at a certain 
temperature ; and it is fair to suppose that 
high carbon steel would show this peculiarity 
I understand that 
an extended series of tests will be made in 


Berlin, 


in a more marked degree. 
Prussia, during the coming year, 
which will determine this point accurately. 

I think I can hear some one say, ‘* This is 
all wrong. Ihave not forged my own tools 
all my life without knowing better than that. 
See, I will prove it; I will take this cold 
I will heat it 
to a good mellow forging heat, and I will not 


chisel and forge it as you say. 


forge it cold, but finish it while it is yet red- 
hot, and then put it in the fire to let it soak 
a little and temper it. Then I will forge 
Take 
a low heat on it and hammer it down toa 
black heat. 


hammer temper in it. 


another one according to my notions. 


Compress it, you know; puta 
Then I will heat it up 
and temper it, as I did yours. 

‘* Now take them and chip with them, and 
see if you are not convinced that mine is the 
best.” 

I don’t need to chip with them, I know 
yours is best; but I think it is not because 
of your hammer tempering, but in spite of it; 
that is, you hammered it until it was so cold 





that its carbon was changed to non-hardening 
carbon, so that in heating to temper you got 
the chemical change of carbon, and refined it 
by tempering it, and not by hammering it, as 
you supposed. 

If you had let my chisel cool, and then re- 
heated it to temper, you would have found it 
not only as good, but better than yours. I 
firmly believe steel can be forged too cold, 
I don’t 
think any harm is done by heating it to an 


and it can also be heated too hot. 


orange color in the dusk, but would not 
advise heating much hotter. 

The next step, after you have your tool 
properly forged, is to let it cool until it is 
nearly or quite black. The object of this is 
to get the carbon in the non-hardening form 
so as to take advantage of that wonderful 
change which makes * refining by temper- 
ing” possible. 


Bonus for Steady Workmen, 


Our esteemed contemporary, the Textile 
Record, of Philadelphia, says : 
Messrs. J. Morton Brown & Co., Norriton 


Mills, Norristown, Pa., have made the fol- 
lowing liberal arrangements with their work- 
men: Each workman who has remained 
with the firm one year will receive an addi- 
tion of five per cent. to his wages. ‘Those 
who have remained nine months will receive 
a similar gift of four per cent., and six 
months three per cent., and for three months 
two per cent. of the total amount of wages. 
Employes leaving the establishment at any 
time on one week’s notice will be entitled to 
the proportional percentage as above. Any 


one who shall be discharged for any cause 
will forfeit the increase in wages. 

















































Man-Hole Gaskets. 





The Locomotive, published by the Hartford 
Boiler Insurance Company, has the following 
interesting facts about man-hole gaskets : 

“Tt isa mistake to suppose that because a man- 
hole or hand-hole plate is packed with a gasket 
made of rubber or other yielding material, that 
any sort of surface on the plate and frame or 
ring is good enough to insure a tight joint 
when the plate is screwed up, for itis far from 
being the case. A man-hole plate and ring 
should each have a flat, smooth surface, for 
then a joint can always be made perfectly 
tight with a minimum amount of screwing 
up onthe plate. Where the frame is uneven 
it is quite possible to screw up a plate with 
sufficient force to crack the ring, and some 
very destructive explosions have occurred 
from this cause. This is especially apt to 
occur where the frame is one of the ordinary 
external kind, for then the weakest part of 
the frame, owing to the convexity of the shell, 
is exactly where the greatest strain from 
steam pressure occurs, and assuch frames are 
generally constructed they are altogether too 
light to give a proper margin of strength. 
It should not be forgotten that the cutting 
out of the shell on top for a man-hole weak- 
ens it very much, and the man-hole frame 
should be strong enough to restore the full 
amount of strength thus lost. This is best 
fulfilled by an internal frame, for although 
the internal frame is much more inconvenient 
for entering the boiler than the external one, 
its strongest part comes just where the great- 
est amount of strength is needed, and it 
should always be used on boilers over thirty- 
six inches in diameter. 

‘* When a joint supposed to be well packed 
leaks when steam is raised, excessive tighten 
ing up of the plate should not be resorted to; 
the pressure should be relieved, the plate 
removed, and the joint examined to discover 
the cause of the trouble. 

‘*Hand-holes, although they require no 
strengthening ring to compensate for the loss 
of material where they are cut out, should, 
nevertheless, be very carefully inade. Es- 
pecial attention should be given to making a 
smooth seat on the interior surface for the 
gasket to rest against. This is, of course, ap 
easy matter to attend to in new work; but, as 
often happens, where a hand-hole is cut in 
the back head of an oid boiler, and the iron 
is laminated or of an inferior quality, it is 
not always an easy matter to make a good 
job. Under such circumstances it is some- 
times nearly impossible to get a smooth seat 
When this is the case it is very difficult to 
pack the joint so that it shall be tight witb 
the ordinary rubber gaskets found in the 
market. Unless it is tight, corrosion very 
soon completes the bad job already begun, 
and in many cases a patch on the head has 
been found necessary. All this may be 
avoided by the exercise of care and a choice 
of suitable material for packing. 

‘‘The choice of a material for man-hole 
gaskets cannot be too carefully made. The ma- 
terial should be yielding, elastic, tough, and 
these qualities should not be very much af- 
fected by the temperature of steam at ordinary 
pressures. It should be yielding, because this 
property enables it to adapt itself to any 
trifling inequalities of the seat or surface of 
the plate, thereby insuring a tight joint with 
a minimum of trouble. It should be elastic 
to enable the gasket to accommodate itself to 
slightly different sizes and shapes of man- 
holes of the same nominal size. It should be 
tough and strong, as this is most important 
to prevent serious accident, and if it is 
affected but slightly by a temperature of, 
say, 350° F., a gasket may, if care be ex 
ercised, be used repeatedly, which is quite an 
important item when there are several boilers 
and the water is so bad as to necessitate 
frequent opening for cleaning purposes. 
Such gaskets can be procured without much 
trouble; but, to tell the truth, those lacking 
most, if not all, of the above desirable quali- 
ties are much more readily obtained. We 
have before us, as we write, a portion of a 
gasket which came very near causing serious 
trouble, a short time since. Owing to its 
weak and incompressible nature a portion of 
one of the man-hole gaskets blew out, and 
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the shock was so great when it let go, that all| moulder has some small pulleys to make, 


the seams of the shell were so sprung that it 
was necessary to calk them, and the tubes were 
loosened so that they had to be rolled before 
the boiler could be used again. The boiler 
was an excellent one, or the probability is 
that it would have been ruptured and an ex- 
plosion would have resulted from the shock. 
It is very likely that many explosions have 
resulted from this cause alone.” 
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Corrugated Copper Gasket. 





This gasket, one form of which is shown in 
the illustration, is designed for use in all 
connections for steam, air gas and water, in- 
cluding cylinder heads, steam chests, etc. 

It is made of thin copper, corrugated, thus 
getting the spring of the metal to assist in 
making the joint. 

It is not affected by heat or pressure, and 
will not blow out, and carries on its face the 
evidence of utility. It has been in use some 
time, and has demonstrated its adaptability to 
the purpose. It is made elliptical or rect- 
angular as well as round, by the United States 
Mineral Wool Co., 22 Cortlandt St., N.Y. 
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Where a Coal Famine is Wanted. 





‘*Comstockers would be delighted to be 
afflicted with such a coal famine as that of 
which they are now so loudly complaining in 
New York—a famine during the prevalence 
of which coal could be bought for $8 a ton. 
Here common Rocky Mountain coal brings 
$20 a ton and Scotch splint (from British 
Columbia) sells at $22.50. Could our people 
get anthracite at $8 a ton they would keep 
every stove red-hot; would probably set the 
town on fire in less than a week. The coal 
for which we pay $20 goes past us over the 
mountains by the Central Pacific and is sold 
at $8 a ton, after being carried all the way to 
San Francisco.”—Salt Lake Tribune. 

The above would seem to indicate that 
there was room for railroad commissioners to 
get in their work. Railroads in this country 
will have to cease their absurd discrimina- 
tions in favor of a privileged few, or submit 
to inevitable government censorship. ‘‘ Whom 
the gods would destroy they first make mad.” 
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Little Things in a Foundry. 





By Davin SPENCE. 





A man comes in the foundry with one little 
pattern and wants 200 pieces in two days. 
The foreman says they cannot be got out in 
that time with one pattern. He can very 
readily make duplicate patterns by casting 
from this single pattern, using half block tin 
and half zinc. They will be niceand smooth, 
and the same size as pattern. Do not take 
thé pieces out of the sand mould until they 
are quite cold. You will find it the easiest 
broken of anything you are likely to see, 
while hot. 

Sometimes a man has an iron pattern to fit 
up, and finds some of the cornersso hard that 
he cannot touch them with a file. If he will 
heat these thin parts to a cherry-red, then 
sprinkle on pulverized brimstone and let it 
remain till cold he will find that he can drill 
or file these parts. 

You are pouring nice fine castings on the 
bench, which have to be finished, and would 
like two or three pieces for another purpose 
that willbe harder. Set your ladle down while 
you go and change some weights on the 
floor. By that time the iron is dull, and the 
pieces you pour are a good deal harder than 
the first. 

Wrought-iron skimmers without clay wash 
are bad things in a foundry. The bench 








which must be finished. When he comes to 
pour he thinks the iron is too hot. He gets 
a wrought iron skimmer and stirs it around in 
his ladle till he has melted off about three 
inches. The results are that when these pul- 
leys are turned there are places that cannot be 
touched with a tool. This all comes from 
using the wrought-iron skimmer without its 
being clay washed and dried. 

In answer to J. H. Holmgreen, if he will 
tin the small wrought-iron pieces he will not 
be troubled with their getting loose. 
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LETTERS FROM PRACTICAL MEN. 





Strains on Shaft Journals and Crank 
Pins—Heating Cars, 


Editor American Machinist: 


The main journal of a Corliss engine 
30x60", running at 56 revolutions, steam 
pressure 51 pounds, vacuum 27’, always 
warmed the most on one side and that where 
the weight came on it when it was standing 
still. The journal is 15’ diameter and 30” 
long. The question was brought up in an 
engineers’ association as tothe cause. One 
of the members, who for a number of years 
had been in a shop where a great deal of 
repairing was done, drew two circles on the 
blackboard representing the shaft and pin as 
represented inthe cut. There are two kinds 
of strains to cause friction and wear; one 
from the weight or bearing down strain and 
the other from work pushing sideways, as rep- 
resented by arrows. Thereal strain, however, 
will be between the two in direction of the 


middle arrow, which will be some above half 
way between the two, and the wear on the 
pin will be directly opposite, and this was the 
condition they found all the shafts and pins 
that came for repairs, and the points named 
should heat the most. The bearing men- 
tioned rested on that side when standing still, 
and another engine with journal nearly as 
large showed the same thing. Suppose en- 
gineers examine their main journals and see 
if this is not correct. There are monstrosi- 
ties in nature like an eight-legged sheep, four- 
legged hen, two-headed girl, ete. Didn't 
Mr. Rice strike a mechanical monstrosity 
when he found a crank-pin that was worn 
more on one side from jerking the reciproca- 
ting parts back and forth, than the other side 
from doing all the work of driving the en- 
gine? 

About the plan for heating cars by steam 
to save life, suppose in case of accident the 
steam pipes in the cars became broken and 
the car filled with scalding steam, it might 
prove as fatal as fire. Because of the demand 
for more luxurious cars and faster time, loco- 
motives have about all they can do now with- 
out heating the train, so that if steam were 
used there would have to be an extra boiler, 
which might be put in the baggage car. 
Wouldn’t it be better in such a case to put in 
a radiator close by the boiler and a small 
motor, and blow hot or warm air into the cars ? 
A cold car could be heated much quicker and 
no danger from roasting in case of smash-up. 

Waterbury, Conn. W. E. Crane, 








Grinding Scrapers. 
Editor American Machinist: 

Carelessness in grinding scrapers don’t 
pay. One man will rush up to the stone, 
jam his scraper against it for a few seconds, 
and then be off again without even glancing at 
the tool’s edge or troubling himself about it ; 
some rub it over the top ; others grind at the 
front of the stone, some at the back. There 
is but one way to sharpen flat scrapers cor- 
rectly for use on plane surfaces. If they 
are made like Fig. 1 one edge will have too 
much rake and the other worse than none. 
The lower edge will soon fail because it is too 
acute ; and the top one will stand no duty 
whatever. The way shown in Fig. 2 is a pet 
conceit with many men, yet think that it 
cannot compare with Fig. 3, the correct 

method. By grind- 
a ing a scraper to as 
near the curve of 
the stone as pos- 
sible, we obtain 
two cutting edges, 
each of which has 
the same rake and 
will give equal 
service. Use the 
side of the stone 
| running towards 

you, and smooth 
the flat side of the scraper on the other. By 
this means will be obtained a tool unsurpassed 
for use on general work in any metal. 

Wood is poor material for the centers used 
in laying out work. If it gets the least bit 
small in the making you havetwo alternatives, 
one about as disagreeable as the other. They 
are to stick a chip in back of the center or 
make a new one. The tin diamonds used 
with them often occasion much trouble by 
becoming loose and moving at a critical mo- 
ment. Some timeago we found a large chunk 
of lead on the scrap heap. We cut it up into 
suitably sized lumps, melted it in a ladle 
and run it intoa mould such as is used in 
making ordinary sticks of solder. Centers 
as needed can then be cut from the strips 
thus obtained. In fitting lead centers to a 
bore the correct size can easily be arrived at 
asthe lead is readily drawn out by ham- 
mering or shortened by upsetting. 

Wn. Y. Scumucker. 
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Annealing Steel. 
Editor American Machinist : 


Having read Mr. Goodyear’s talks with 
mechanics about steel, etc., in the AMERICAN 
Macuinist of January 29th, 1 wish to say: I 
agree with the ‘‘last man,” that for annealing, 
steel should be heated slowly, carefully and 
no hotter than is proper for hardening, not 
only to preserve the quality of the steel, but 
for the best result in annealing. 

It is my belief and experience that when 
steel is heated as above and slowly with- 
drawn from the fire, it is as soft as it can 
be made, and great length of time in cooling 
is no benefit. 

When properly done the surface of the 
steel will be covered with a soft red oxide, 
something the color of brick-dust, whereas, 
if heated too hot, it will bave a hurd blue 
scale, indicating to me hardness. 
this and try it. 

We gave this a good demonstration the 
other day. We use considerable steel for 
making dies for twisting wire. We cut off 
the stock (1}' round steel) in pieces about 
two feet long, and then drill and turn the 
dies, and cut off. The steel that we have 
heretofore used was soft enough to work 
without annealing, but what we have now is 
hard and gritty. Our man took the bars to 
the forge and heated them by putting one 
end in the fire and drawing through as it 
heated, leaving the last end to cool off in the 
fire. 

Well, when he came to try them he found 
they were no softer than before, neither the 
end that was drawn through the fire, nor the 
one that was allowed to cool in it. He 
wanted to know what to do about it ; he could 
make no headway in turning them. Upon 
looking at them I told him he had heated 
them too hot, that the surface should be red 
instexd of blue. I took them to the fire and 
treated them the same as he had done, only 
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came out they were red all over, and soft all 
over. R. Farres. 


Lighting a Shop With Oil. 
Editor American Machinist : 

What can’t be cured must be endured, so 
the old adage goes, and no doubt it is true, 
but it offers no excuse for not trying to im- 
prove our conditions. A good light is one 
very important factor, when correct work is 
required, but how often do we find the very 
poorest kind of a rig, or none at all in many 
country shops. The chief difficulty with all 
artificial illumination, so my experience goes, 
is to get it in just the most suitable position 
and hold it there safely and securely, but at 
the same time admit of easy change. Our 
lamp brackets, of which we have a number in 
use, were designed to fill the above conditions, 
and so far as 1 can see leave little to be desired, 
so long as we are obliged to use kerosene 
lamps. These brackets have a vertical range 
of 16’, and a reach of 4’ 5’ with a range 
of adjustments to any point within that radius. 

I give sketch of one complete, also section 
of one of the swing joints, and sketch of 
holder which is screwed to the window frame 
or wall. The holder, Fig, 1, is a simple cast- 
ing projecting far enough to allow the lamp 
bracket to be folded close against the wall; it 
has a hole at its outer end, large enough to 
permit $" pipe to slide freely. 

The joint Fig. 2 is made by boring the 
threads out of the straight part of a 4" inch 
malleable F', and reaming the hole true, then 
having both ends squared up on an arbor; the 
end of elbow going next the T issquared true 
with the thread, then the plug which makes 
the swing is fitted to screw firmly in the 
elbow leaving the body an easy swinging fit 
in the T and without endwise motion. 

Vertical adjustment of the whole bracket 
is obtained by sliding the vertical pipe 
through {the hangers or holders’ Fig. 1, the 
weight of the bracket and lamp when‘ half 
filled with oil being balanced by a weight, 
with cord, over a pulley fastened near the 
ceiling. The cord is attached to the bracket 
by means of a pipe cap drilled with hole of 
suitable size, the cord being knotted inside 
and the cap then screwed on. Care should 
be taken to place the holders truly vertical, 
the one over the other, otherwise the lamp 
will not stay when you leave it, but will 
swing towards the lowest point. 

No fears need be entertained about the 
bracket not remaining at the desired height, 
owing to the difference in volume of oil in 
lamp, for the bracket will not run up even 
though the lamp be taken entirely out, the 
friction of the pulley and the clutch-like 
action of the holders when the bracket is ex- 
tended, preventing it. 

The lengths of the several parts are so 
proportioned as to admit of its being closely 
folded. Our pipe and fittings are all regular 
4’, except the length holding the lamp 
basket, which is 2’, and has a 3” plain elbow 
on one end and a3” to 4” elbow next the 
basket. 

My patent has never been applied for. 

Cuas. 8. Bracu. 


<> 


The Love of Discovery. 





By F. B. Masten. 





The love of discovery is universal in human 
nature, and success depending largely upon 
the keenness of our perceptions, it is very 
humiliating to be overawed by outward cir- 
cumstances, and have our own perceptions 
ignored; yet it is on these very conditions 
that we hire out to work for others, subject 
to the discretion of our employer. 

The love of discovery is just as strong in 
workman as in employer, and the lack of dis- 
cretion in letting men bring out the best there 
is in them tends to make men retire their 
ambition and become automatic; and then 
the employer wonders why his men take so 
little interest in their work. 

The love of discovery does not seem wholly 
like curiosity. 
shell upon the seashore we would not ex" 
change it for a much more curious one which 


that I heated slower and lower. When they 


If we were to find a curious | 
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our friend had bought. Our discovery of it 
would increase its value to us, while our 
curiosity would be satisfied in viewing the 
more curious shell. Seeing a live whale in a 
museum, and discovering one from the deck | 
of a pleasure boat at sea produce very | 
different emotions. 

It is curiosity which impels the small boy 
to cut open his drum to learn what makes 
the noise ; it is the love of discovery which 
a few years later makes him quarrel with his 
friend about who first discovered the house 
on fire. 

‘*T found it first!” Who in his youth has 
not heard this exultant and defiant cry! 
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and it is surprising to see what slight causes 
can be construed to imply this offense. This 
is why it is unsafe to offer assistance unasked. 
The object of your good will may think that 
you have been taking time to spy out his 
nakedness. Much depends upon the constitu- 
tion of the man. 

Once, in a part of the country where I was 
a stranger, I saw some cows and young cattle 
making sad havoc with the roasting ears in a 
fine field of corn. Seeing no quicker way to 
get them out, I let down the rail fence and 
drove them into the road. Just then an ex- 
cited individual appeared on the scene and 


said: ‘‘ When I want you to tear down my 
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ARRANGEMENT OF SHop Lamps. 


And who, in riper years, has not seen the 
claimant near the verge of distraction in con- 
tention for the honor of original discovery ! 

Whether it was curiosity or the love of dis- 
covery which first led civilized people to 
these shores, certain it is that the love of 
discovery has been the leading impulse of 
their descendants, who now constitute the 
inventive Yankee nation. 

Our discoveries often depend upon the 


keenness of our perceptions, and to insinuate 
by word, deed or look, that a person is lack- 
ing in perception, is an offense of high grade, 





Fig. 1. 


fences I will let you know.” I said : 
‘* Thope I have done no damage in 
trying tosave yourcorn.” ‘‘ You 
have nothing to do about my 
corn,’’ said he. 1 asked if he took 
me for a cowboy. ‘‘ No,” said he, 
‘*T take you for a man who don’t 
know enough to drive cattle out 
where they got in.” 

Realizing that I had offered 
services unasked, I took to the 
road; not in any great surprise 
either. ‘That man knew where the 
cattle got in, and no doubt the 
fault was his, but he was in ill 
humor, and his habits of thought 


made it much easier to dwell upon | 


my want of perception than to 
contemplate his own faults. I had 
seen such instances before, and J 


have seen them many times since ;| 


and generally there is a shadow 
of cause for saying that the inno- 
cent victim has gone beyond his 
jurisdiction, as I had done in this 
case. 

Once, as the new foreman, I 
found the connecting rod brasses 


y . not well done, and the fault was 


Ww laid to the bad condition of the 
shaper. Upon investigation I 
found it was the practice to cut 
brass with tools just like those for 
wrought iron. I gave the tools less 
clearance and no rake, and there 
was no more trouble. 

The pulley lathe chattered badly. 

I gave less clearance to the tool and 

set it so as to pull instead of push 

against the work, and that was 

a great improvement. The planer 

would not give a water cut finish, because 
it was out of order, and the connecting rods 
were finished by hand. I made a tool and 
set it so there was no tendency to ‘‘ hog in,” 
but rather to push back and hold the cut 

steady, and then the planer would give a 

water fin sh. 

These things and others were not all done 
in a day, but as they came along in the course 
of the work, and I thought I was giving en- 
tire satisfaction. 

Two of the lathes bored very much taper- 
ing. When opportunity offered I trued one 








‘toward the foundry. 


7 


of them by the face-plate, and, finding the 

front box low, put a shim under it and then 
| the lathe bored straight. When the work was 

favorable I began on the second lathe, but 

my employer coming along said he had seen 

enough of that sort of thing ; he wanted the 
| tools used as they were. Others had used 
them so and I could do the same. And this 
was the man who had told me that the tools 
were all in bad condition because he had not 
had the time to see to them himself. 

I took no offense ; I wanted to get over the 
rough places smoothly and make a success of 
my situation; but the rough spots increased 
rapidly. One day a drayman came to the 
machine door with a very large pattern, 
which, evidently, was intended for the foun. 
dry. Mr. E. had not yet returned from 
dinner, and the clerk in the office could give 
no advice about it, and so I sent the drayman 
to the foundry. 

When Mr. E. returned, I told him what I 
had done, and he said he wanted that pattern 
brought right back to the machine shop. I 
attenced to it, and placed the pattern on 
the machine shop floor, where it lay alone 
in state for about an hour, when Mr. E. 
appeared, with four men, who, each tak- 
ing a corner of the pattern, marched de- 
cently and in order, following their leader 
I made a discovery 
then—not a pleasing one. And this was the 
man who had bewailed the scarcity of men 
who could go ahead and do something with- 
out having to be told how every move should 
be made. He would not let men go ahead 
and do withont his special orders. If they 
tried to do so, he regarded it as an interfer- 
ence with his prerogatives. His idea of su- 


| perintending workmen was to make them to 


do differently from the way they had started 
to do. As for plans and specifications of 
| work, none but he only knew parts and par- 
cels, so that his will and his word might be 
law. I thought of the cattle in the corn field, 
and again I took to the road. 

I have presented two rather violent types 
of that phase of human nature which likes to 
magnify its own discoveries and belittle the 
| perceptions of others; but 1 once read in the 
AMERICAN MacuINist that extreme cases of 
error were most likely to attract the atten- 
‘tion of the reformer. 

Happily, other and better phases of human 
‘nature are usually found in charge of corn- 
fields and machine shops. 
| Ihave in mind now a shop which is noted 
for its promptness in filling orders, the accu- 
racy of its work and the volume of its 
| business. 

There, the first thing in order is to make 
drawings of the work, in plan, elevation, sec- 
tion and detail, and often there goes with the 

| drawings a copy of specifications. 

| Everything is made as clear as possible, 
‘not only to prevent mistakes, but also to 
save the time of the workmen. 

| The work proceeds systematically; pat- 
| terns, castings, and forgings are begun soon 
| enough, and attended to closely enough, so 
‘that when the work comes to the machine 
|shop it can be handled to advantage. The 
| foreman does not have to spend his time in 
|looking after plans and material, nor in 
|changing men from one job to another for 
the sake of keeping them in work. He can 
| See to the execution of the work, and have it 
| of some credit to the shop when done. There 
lis no rushing, pell-mell, lightning work 
about it, but every move counts. 

The last time I was at these works the 
| superintendent had ample time to make my 
| visit entertaining and instructive. There 
'was no hurry aad confusion. Every man 
| knew just what to do and was doing it. No 
| man jumped into his work at sight of the 
| superintendent, but all seemed glad of his 
| presence. This superintendent is proud of 
/his discoveries, and well he may be; he 
| has discovered the art of letting men work. 

o_o 
| William Lowe, a well-known boiler maker 
‘of Bridgeport, Conn., recently informed a 
| representative of the AMERICAN MACHINIST 
that he had used steel in the construction of 
| boilers, extensively, for the past 15 years, 
and in that time did not know of a single 
instance of failure in service. 
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aon One 


|The Greatest Industrial Problem of the 
Time. 


The great industrial problem is of world 
wide interest. It is the discovery and adop- 
tion of some plan to afford work for the un- 
employed. If in times when business is 
| fairly active the number of idlers throughout 
|the world grows larger, what must be ex- 
pected, when in a few years another depres- 
sion makes its appearance? It is well known 


that depressions last longer than periods of 
general prosperity in business. The mass of 
workmen who are employed may organize 
unions for mutual protection and their em- 
ployers may do the same, but how shall the 
‘employed organize to protect themselves 
| against the hordes of unemployed who must 
|get work or starve? They cannot offer 
violence as a remedy, and it would be useless 
to organize the idlers into unions without an 
immediate prospect of work. It has been 
denied by some fine-sprung theorists who 
ventilate their views through the public press 
that the number of unemployed is large. 
We have recently seen the real facts developed 
in New York city and vicinity by an exten- 
sive strike of coal handlers and freight hand- 
|lers. Thousands quit work simultaneously 
|only to see other thousands step up to take 
their places at any rate of wages offered. 
Besides the local army of unemployed that 
marched upon the water front, thousands of 
recruits came in the city to swell the throng, 
anxious to work. It is admitted that no in- 
dustrial depression exists now, but tens of 
thousands are undergoing enforced idleness. 
Those eat work must support those who are 
crowded out of work. Advice to go West or 
advice to learn trades has no effect upon 
those who are destitute. It would be equally 
as good advice to tell them to build a rail- 
road, or open some new coal mines. The 
problem exists West and South as well as 
Jast. 

One year ago the car drivers and conduc- 
tors of New York and other large cities were 
working fourteen to sixteen hours a day. 
They made a hard struggle, and in many 
cities do not now work more than twelve 
hoursaday. They fought against the com- 
bined and entrenched powers of public cor- 
porations and syndicates, and they knew that 
just as many more men were idle and ready to 
take their places at the old schedules. Many 
more men are employed on street cars than 
there were a year ago. If the bill introduced 
into the New York State Legislature by 
Assemblyman Graham, who, as a street car 
employe, led the contest that brought shorter 
hours, becomes a law, ten hours will be the 
legal limit of a day’s work on street car lines. 
This will require the employment of one 





additional man for every six now at work. 
Suppose steam railroads, coal mining com- 
panies, and other corporations, enjoying 
special privileges from the State were to 
shorten the days of labor by one or twohours, 
would it not go far towards settling the prob. 
| lem of idle labor? Corporate monopolies 
|are the worst enemies of any plan to reduce 


. 
hours of toil. 





If they were required to 
ishorten the work-day, individual employers 
could, and probably would, follow with like 
reductions. We believe that no other remedy 
| exists for getting rid of the growing army of 
‘enforced idlers, than cutting down the hours 
4| of daily labor. 

| ain 
| Incidental Manufacturing Expenses. 

= 

The unproductive part of a machine busi- 

ness is something not generally comprehended 
except by those who bave had considerable 
| experience in paying the bills. It is always a 
jlarge item in machine shop expenses. The 
|inventor, who, by virtue of being a good 
mechanic, may be able to judge very accu- 
rately of the cost of material and the first cost 
| of work required to build what he has devised 
| is reasonably sure to underestimate the actual 


7|cost of production from failure to reckon 


cost quite essential to doing business, but 


8| which does not go directly into his machine. 


It costs so much to plane and bore and turn 
parts, but how much does it cost to keep 


| ready to do this planing, boring and turning » 
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Mechanics who start in business for them- 
selves are not apt to consider the cost of un- 
productive labor which they must employ at 
its full value until it strikes them some day, 
perhaps disastrously. Office help, drawing 
room expenses, helpers, engineers, firemen, 
salesmen, tool makers, all swell the expenses 
which must somehow be paid for from the 
work done. 

Manufacturing concerns outside of machi- 
nery generally have large expenses of this 
kind. In one establishment we recently saw 
twenty-five to thirty machinists at work, their 
work being constant and adding all the expen- 
ses of a fair sized machine shop to the work 
of manufacturing. Connected with a machine 
shop fifteen or twenty draftsmen, high-priced 
help, may be working, and their wages must 
appear in the cost of production. These and 
kindred expenses cannot be avoided, and the 
wise man starting in business will try and set 
them down at full value in the beginning. 
Even then he will get them too low about 
nine times out of ten. 

0 
Boiler Explosions. 


The explosion of five boilers at and near 
Pittsburgh in one day recently, emphasizes the 
fact that there is yet something lacking in 
the inspection of steam boilers, or in their 
care and management. While the boiler is the 
possible point of danger in and around a 
manufacturing plant, it is a curious fact that 
it generally receives less attention in the way 
of inspection and management than other 
parts, the failure of which would result in 
pecuniary loss only. The boiler is the pos- 
sible point of danger, because the explosion 
of a steam boiler is always inexcusable. The 
shaft or machine may be allowed to go till it 
fails, and it is too often considered that the 
boiler may be used in the same way, only the 
boiler is not watched quife as carefully as 
the other, because it is not so conveniently 
done. 

The tendency toward higher steam pres- 
sures is certain to increase the frequency 
of boiler explosions unless more carefully 
guarded against, because there is no ten- 
dency to reduce the diameter of shells, and 
the safe limit for thickness of sheets exposed 
to fire is already reached, and is sometimes 
exceeded. Boilers under careful, systematic 
inspection are allowed pressures that are 
dangerously high for those not under such 
inspection, and present practice as to pres- 
sure is dangerous in any case unless care and 


management are of the best kind. 
_— ~_>-  — 


The Iron Manufacturers Association of 
Pittsburgh have an annual contract with the 
Amalgamated Association of Iron Workers 
for the payment of wages on a sliding scale. 
The base price of iron has for some months 
been two cents a pound. For every tenth of 
a cent advance in selling price, the work- 
men are to receive an advance as specified in 
the scale. The Manufacturers Asssociation 
fix the selling price, and the workmen now 
declare that some of them are selling at two 
and a tenth cents, while refusing to allow an 
advance of wages. 

ee 

-The barb wire pool recently met and 
agreed unanimously to advance prices five to 
The pool will, it is said, ** co- 
(not combine or conspire) with the 
smooth wire manufacturers to curtail pro- 
duction, and throw a portion of the work- 
men out of employment, so as to maintain 


ten per cent. 
operate ” 


prices, The vice-president declared that the 
pool have been trying for four years to regu- 
late production, ‘‘ but now have the matter 
just where they want it.” The pool is incor- 
porated as the United Wire Company. 
~~ 

The foolish and dilatory policy of Congress 
in neglecting to provide a strong system of 
coast defenses is condemned on every hand. 
When mutterings of difficulty with a foreign 
power are heard people naturally begin to 
think seriously of our real strength in case of 
war. There is no doubt that an army could 
be raised and equipped even more rapidly 
than it was in 1861, but it is impossible to 


construct, on short notice, forts to resist lin friction in doing all the work with the crank 


nearer half stroke, but it amouuts to but little. 


modern heavy artillery as carried on Euro- 


pean vessels of war. 
action by Congress is urgent. 
Congress expires March 4th, but as most 
important legislation is usually crowded into 
the last few days we may hope for some 
provision to begin strong coast defenses 
without waiting until next year. 


The Manufacturers’ Review and Industrial 
Record of this city, which for many years has 
represented the textile manufacturing indus- 
try of this country, has improved its form 
by making the pages smaller. It now has 94 
pages and is a model publication of its class. 
Supplements are published for dyers, design- 
ers and knit goods manufacturers. 
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The demand for some 
The present 


— me 


A reader writes to ask us whether those 
who procure the American Macurinist from 
newsdealers have the same privilege of making 
inquiries through our columns as_ those 
who send their subscription to us direct. 
We answer that every reader has the same 
privileges as every other reader so far as we 
are concerned. 
to be answered we never make research to 
discover where the inquirer procures the 
It is sufficient evidence when any- 
body sends a question to be answered in 
print, that he is a reader of the paper. 


When we receive a question 
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The Shoe and Leather Reporter Annual 
for 1887 has just been issued. 
tory of the tanners, boot and shoe manufac- 
turers, dealers in boots and shoes, leather and 
hides, skins and wool and shoe 
machinery of the United States, and the 
principal ones of the Canadas and Europe. 
It is published by the Shoe and Leather Re- 
porter, 17 Spruce street, New York. 


It is a direc- 





PIONS ii 
JE nSWERS. 











Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca 
e published. 


N. L. writes: 
recommend a good fluid for soldering on finished 


is the power of a 44-inch belt, tight; 16-inch pulley 
on main shaft running 150 revolutions, and 18-inch 
‘y on driven shaft, shafts 10 feet apart? Will 
a one-inch belt at 600 feet speed drive one horse- 
Under the conditions named, 600 feet 
of one-inch belt should transmit one horse-power. 
The belt speed in the example given is 628 feet, 
and the power it would transmit is 4.7 horse-power, 
allowing 600 feet of one-inch belt to a horse-power. 


i. F., Chatham, Ont., writes: I have 
seen an engine in which the piston moves about 
one-eighth of its stroke before steam is admitted, 
the cylinder head being so constructed as to follow 
it up to this point to prevent lossof steam. If an 
- diagram is taken from this engine, also 
from another engine taking steam atthe beginning 
both engines cutting off at the same 
point, are the two diagrams to be treated alike in 
x the power? You will notice that in 
the first instance steam is taken when the crank is 
in an advantageous position, while in the other the 


grams precisely alike in calculating the indicated 


scale, the stroke of piston, and from it you get the 
mean effective pressure for the whole stroke. It 
is true that the leverage of the crank is less during 
the first eighth of the stroke of piston than during 
» next eighth, bnt it is a longer time in passing 
the first eighth than the second. There is no loss of 
power in the crank, 








. W., Fernandina, Fla, asks: Will 
you please let me know of something that will 
stick paper together immediately upon applica- 
A.—We do not kuow of anything better than 
ic and water. 
fluid more volatile than water—ether, for instance 

-the union would be a little quicker; this would be 
a matter of experiment: 


Perhaps by using some 


Will you please 


We have been using muriatic acid 


; it runs through and eats off the 
* and tarnishes the work. 
joints thoroughly with emery cloth, then solder 
with a well-tinned iron, and use rosin, finely pow- 
dered, in place of muriatic acid. 


A.—Clean the 


Use as little rosin 


S., Newark, N. J., asks: What 





little leverage. A.—Treat the dia- 


length of diagram represents, to 


There would be a slight gain 
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(60) G. M., Orange, N. Y., asks: 1. What 
books would you advise a young machinist to 
study to help himself along? <A.— Books on 
physics, strength of materials, etc. You cannot go 
astray in studying any good books relating to me- 
chanics. 2. Which is the proper side of an unfin- 
ished nut to go to the outside? A—There is differ- 
ence in practice in this respect. Generally the 
bevelled side is put outside. 


(61) G. B., Moravia, N. Y.: 1. Your 
questions about electrical units you will compre- 
hend the answers to by reading some elementary 
work onthe subject. Write to a dealer in technical 
works for a catalogue. 2. Why is it that a 10-horse 
power throttling engine will govern better when 
used with a 20 horse-power boiler? 4.—ii willnot, 
if the 10 horse-boiler is ample for the work. 3. We 
do not decide as tothe comparative merits of differ- 
ent schools or colleges. 


(62) John Sutton, Georgetown, Ont., asks: 
How can I case-harden small pieces of iron plate 
3-16 inch thick to a depth of 1-16inch? A.—Makea 
east-iron box or pot with a cover. Put crushed 
bones, crushed charcoal and burnt leather scraps 
together with the articles to be case-hardened in 
the box; puton the cover and stop up around the 
joint with fire-clay. Bring the whole to a red heat. 
How long you should keep at this heat, to give the 
depth of hardening you require, is something you 
must determine experimentally; probably from 
144 hours to 2 hours—the longer the time the deeper 
the hardening. Remove the box from the fire, 
and dump the contents into clear cold water. 


(63) C. H. F. writes: Will you please give 
a geometrical or graphic method of finding the 
mean proportional between two lines of unequal 
length. For instance, I have one line two inches 
long and another eight inches long; the mean pro- 
portional is four inches. How can I determine this 
without using figures? A.—Draw any straight 


a 





J 


D 





Cc B 
line, as C D; on this line lay off a distance C B, 
which is equal to the length of one of the given 
lines; from the point B lay off on the same line a 
distance B D, which is equal to the length of the 
other given line. Upon C Das a diameter describe 
a semi-circle C A D. Through the point Bdrawa 
line perpendicular to C D, cutting the circumfer- 
ence at the point A ; then will 4 B be the required 
mean proportional. 

(64) P.S., Boston, Mass., asks: 1. What 
speed should I expect in a boat 30 feet long; 4 feet 
beam ; engine, 4’°x4’’; steam pressure, 250 pounds ? 
A.—The speed depends upon a hundred things of 
which we can know nothing. Moreover, with all 
the facts at hand, it would be problematical. You 
ought to get 10 or 12 miles an hour. 2. Would not 
a 2-inch pipe running along the keel 25 feet make 
a good condenser for a compound engine, low- 
pressure cylinder 8 inches diameter? A.—A pipe 
24 inches diameter would be better, running 
around the stern and returning. Such condensers 
are sometimes used, but are not generally very 
satisfactory. 3. What advantage is gained by hav- 
ing one low-pressure cylinder larger than the 
other in triple expansion engines? A.—In 
triple expansion engines there is one low- 
pressure cylinder, one intermediate press- 
ure cylinder, and one high-pressure cylinder, the 
steam passing from the high-pressure to the inter- 
mediate pressure cylinder, and from that cylinder 
to the low-pressure cylinder. Hence there is the 
same reason for making the low-pressure cylinder 
larger than the intermediate that there is for mak- 
ing the intermediate larger than the high-pressures 
4. Would it be practicable to compress air to a 
pressure of 10,000 pounds per square inch, and use 
it in an engine? A.—Not in the present state of 
the arts. 

(65) Student, New York, writes: 1. When 
a slide valve is directly connected to an eccentric, 
is the throw of the latter equal to the travel of the 
former? The books say it is, and define throw 
“the difference in measurement between the 
heavy and light side of the eccentric.” If the defi- 
nition is correct, why is it that an eccentric having 
a throw of three inches would cause the valve to 
move six inches? A.—If you will find the throw 
according to the definition you quote, you will see 
that a three-inch throw so found will move the 
valve three inches instead of six. The eccentricity 
of an eccentric is the distance of its axis of revolu- 
tion (in common practice, the center of hole for 
shaft) from the center of its circumference. The 
throw is twice the eccentricity, and under the con- 
ditions named is equal to the travel of the valve, 
which is its extreme motion in one direction. This 
way of stating it is in accordance with the practice 
of most American mechanics. Unfortunately, how- 
ever, it is not universal, some calling tLe éccen- 
tricity the throw; then the travel is twice the 
throw. 2. Please explain the formula for finding 
the required number of tubes for a boiler, and 
their relation to water and steam space, according 
to Mr. Lowe’s articles on that subject? A.—We 
understand Mr. Lowe to recommend that the com- 
bined external area of all the tubes should be 
5-85, or 1-7 the area of shell as nearly as prac- 
ticable. This further explanation seems to be as 
clear as it can be made, 
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Transient Advertisements 50 cents a line for each 





insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run by beltare made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


**How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 93 John st., N. Y. 


Solid Nickel-Seated ** Pop” Safety Valves. Con. 
solidated Safety Valve Co., 111 Liberty st., N. Y. 


Robbs’ Patent Composition for case-hardening ; 
send for circular. F. W. Tasney, Paterson, N. J. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st., NY. 


Veneer Machines, with latest improvements. Far- 
rel Fdy. & Mch. Co., Ansonia, Ct. Send for circular. 


20’, 25,’ 28” B.G.and S. F. upright drills tor imme- 
diate delivery. Currier & Snyder,Worcester, Mass. 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, Il. 


20,000 addresses of steam users and users of mach. 
in 10 States, $10. J, N. Mills Pub. Co., 30Vesey st..N.Y. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. Y. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Feb5, p. 11. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley,11W. 13th st.,N.Y. Send for des’n. 


Machinists’ supplies, brass goods m’f’rs supplies, 
polishing materials, all kinds wire, metals, etc; in 
any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 


The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 


Practical Handbook on Pump Construction. Vari- 
ous kinds and materials to be made of for different 
purposes. By P. R. Bjorling. Nine plates, 12mo., 
$1.50. E. & F. N. Spon, publishers, 35 Murray street, 
New York. 


Handbook on the Care of Boilers. 50c. Descrip- 
tive Circular and Catalogue of Books for Mechanical 
Engineers free on application; special terms to 
Mechanics’ Libraries. E. & F. N. Spon, Publishers, 
35 Murray st., New York. - 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, itis 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price, $1, prepaid, to any part of the 
United States by mail. ‘To Canada or foreign coun- 
tries the price will be 75c. ; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 


** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 











The Knights of Labor are building a wagon fac- 
tory at Caldwell, Kan. 

The Benwood Iron Company, of Benwood, O., will 
build a new blast furnace. 

Peoria, I11., capitalists propose to start a $100,000 
brewery at Little Rock, Ark. 

The Baily Spring Company, 
Conn., will build a new factory. 


of New London, 


An extensive addition will be built to the Eagle 
Cotton Mills at Woonsocket, R. I. 


It is said there is a good prospect of a stove 
foundry being started at Somerset, Mass. 


The Ohio and Mississippi Railway Company will 
erect machine shops in Washington, Ind. 


Charles Kellogg and C. S. Maurice, of Athens, 


are interested in steel works to be built in that 
place. 
A. H. Vavenport, of East Cambridge, Mass., is 


building a four-story addition to his furniture fac- 
tory. 


The workmen in the Joliet (Ill.) Steel Works | 
have received an increase of thirteen per cent. in 
wages 


| 

The Abram Cox Stove Company, 144 North Second | 
street, Philadelphia, will erect stove works in Lans- | 
dale, Pa. 


The Chester Foundry and Machine Company 
will soon put a new machine shop in operation in 
Chester, Pa. 

J. B. Mayo, of Foxcroft, Me., will erect a large 
woolen mill at Sangerville as soon as the snow is off 
the ground. 


Taws & Hartman, of Philadelphia, will erect two 
large coke furnaces at Anniston, Ala. Work to 
commence in April. 


be buiit in Newburgh, O. Joseph Turney and John 
Beaves are interested. 

The Crane Bros. Manufacturing Company, Chi- 
cago, elevators, have increased their capital stock 
from $1,000,000 to $1,500,000. 

Subscriptions to the stock of the proposed furni- 
ture factory at Waldboro, Me., have progressed 
sufficiently to insure its success. 

The A. Garrison Foundry Company, of Pitts- 
burgh, has been incorporated. Capital stock, 
$650,000. Treasurer, Wm. Holmes. 

The National Sugarine Refining Company, of 
Boston, has incorporated. Capital stock, 
$10,000. The product is probably closely related to 
oleomargarine and soapine. 


been 


The Keene Manufacturing Company are refitting 
their skate manufactory at South Keene, N. H., so 
as to double the capacity of the works. New floors 
are being laid and new machinery put in. 

The Chicago Co-operative Brewing Association, 
of Chicago, has been incorporated. Capital stock, 
$100,000. John D. Loud, George Greenbauer, E. A. 
Kadish, 287 Elm street, and others, corporators. 


The Oswego Machine Screw Company, of Oswego, 


N. Y., has been incorporated. Capital stock, 
$13,000. James D. MacFarlane, John E. Sammons, 


Oswego, and Franklin H. Lancaster, Syracuse, cor- 
porators. 


Jordan & Gottfried, 208 Canal street, New York, 
publish a colored steel tempering diagram on a 
chart to post up in the shop. This firm deals in 
supplies for machinists, engineers and manufac- 
turers. 

J. W. Russell, operating a foundry at West Mid- 
dlesex, has made a proposition to move the plant 
to Hubbard, O., if given $500 to assist in erecting the 
necessary buildings. The proposition has 
accepted. 


been 


The Union Bridge Company, of Buffalo, N. Y., 
has purchased the plant of the Elmira Iron and 
Steel Rolling Mill Company except Jay Gould’s one- 
third. ‘The price paid is said to be from $1,500,000 
to $2,000.000. 

A big enterprise is now being talked of in Port- 
land, Me. It is a large door, sash and blind manu- 
factory to employ 200 men, consume 1,000,000 feet 
lumber annually, and have aunual aggregate pro- 
duction of $250,000. 


A company, known as the Reading Screw Com- 
pany, has been organized at Reading, Pa., with 
$50,000 capital. J. N. Jacquette, of Philadelphia‘ 
and the present proprietors of the Reading Hard- 
ware Company are the stockholders. 

The American Steel Scraper Company, Sidney, 
Ohio, have erected new works closely adjacent to 
the C. H. & D. and the C. C. C. & L. railroads, which 
are a considerable extension on their old premises. 
The main building is 126 feet long, having two 
wings of 100 feet each. 

The Cleveland Rolling Mill Company are build- 
ing anew blast furnace at their central works in 
Cleveland, O., and have contracted with Gordon, 
Strobel & Laureau for the erection of three Gordon 
hot-blast stoves for it. The capacity of the furnace 
will be about 175 tons a day. 


Among the cities that are to have water- works or 


extensions of water-works, are Wahoo, Neb.; 
Salem, O.; Waco, Tex.; Bolivar, Mo.: Memphis, 
Tenn. ; Pomeroy, W. Ter.; Chico, Cal.; Water- 


ville, Me.; Texarkana, Ark. , Centralia, Ill.; Mal- 
den, Mass.; Dover, N. J.;and Brooklyn, N. Y. 


The foundry and machine shop of B. W. Grist & 
Co., Reading, Pa., with all the machinery, patterns 
and stock on hand, have been transferred to the 
Pennsylvania Iron Works, recently incorporated at 
that place. B. W. Grist and Edwin A. 
Moore, who conducted the above establishment, 


Messrs. 


are members of the new corporation. 


A Montgomery, Ala., telegram of January 22d 
says: * Two dollars was sub- 


scribed in two hours to-day for the erection of 


hundred thousand 


a pipe foundry, the most complete in America, 
with 300 tons daily capacity. The land company, 
with a capital of $6,000,000, commences the sale of 


their city lots Monday next to the public.” 


relief associations. Several New England em- 
ployers have started them. One in Portland, Me., 
has a membership of 129. All persons whose wages 


week, which entitles a member in case of sickness 
to $5 per week until $25 has been drawn out, and 
#25 in case of death. 

The 


chester, 


Manchester Locomotive of Man- 
N. H., 
Atchison, Topeka and Santa Fe Railroad, for thirty 


locomotives: 


Works, 
have 





one from the Boston and Lowell Rail- 
)road, for nine, four passenger engines and five 





It is reported that new malleable iron works will | 


Manufacturers are favoring the establishment of | 


are over $ a week pay $1 fee and ten cents per | 


received an order from the | 





freight, known as ten-wheelers ; and smaller orders 
from the Minneapolis and St. Louis and Concord 
Railroads.— Railway Review. 

Frank P. Sherry, of Lynn, has manufactured 
shoes on a practical co-operative plan for many 
years, and now concludes to do business under the 
co-operative system. Shares are now placed at $5 
each, Sherry to furnish the capital required outside 
of what may be paid in. No member can belong 
| to any organization which might interfere to the 
detriment of the new business. 


A big building and business boom is ahead for 
Americus, Ga., soon. A company of Northern capi- 
| talists, with shrewd business men of the city, ex- 
pect to build up machine shops for the manufac- 
ture of all kinds of iron and wooden implements, 
utensils, furniture, etc., from Wheatley’s Variety 
Works, on the east side of Jackson street, to and 
beyond the American, Preston and Lumpkin Rail- 
road. 


The Oneida Steam Engine and Foundry Com- 
pany, Oneida, N. Y , make the following announce- 
ment: ** Afterthe 1st of February the manufacture 
of chucks, under the several patents of John H. 
Westcott, will be continued by the Westcott Chuck 
Company, who will at that time succeed to the 
business of this corporation, and to whom all ac- 
counts must be paid. The present managers con- 
tinue with the new company.” 

The Industrial Gazette says: ** A company pre- 
viously reported was organized at Birmingham 
January 20 to build what will prove the largest ma- 
chine shop and foundry plant in the South. The 
capital is $100,000, and is alltaken. The officers 
are R. W. Boland, president; Smith M. Evans, sec- 
retary; and C. W. White, general superintendent. 
Work on the plant is to begin at once. The pro- 
ducts will be furnace, railway and other heavy 
castings.” 

At a meeting of the prominent business men of 
Youngstown, O., held on the 14th of January, an 
association for the commercial and industrial ad- 
vancement of that city was formed. The associa- 
tion will endeavor to induce additional industries 
to locate there. The following committee was ap- 
pointed to draft a constitution and by-laws: J. G. 
Butler, Jr., T. W. Sanderson, Robert McCurdy, A. 
BR. Cornell, Dr. J. F. Wilson, Paul Wick and George 
M. MecKelvy. 

The St. Louis Age of Steel says: ** Experiments 
with wrought-iron castings for edge tools are being 
carried on in the southern part of the city, and, 
apparently, with gratifying success, considering 
that the mixture has been scarcely up to the cor- 
formula. The castings are more nearly 
steel than iron, it is said, and are very malleable. 
The eye of a hatchet turned out by the new process 
has been repeatedly hammered down flat, and 
driven back to its original shape without the slight- 
est injury tothe metal. ‘The experiments will be 
persisted in until the value of the process is fully 
demonstrated, if it can be, when heavier capital 
will take it up and work it.” 


rected 


New London is about to have a new industry 
added to its present manufacturing interests. It is 
the manufacture, by staining or stamping, of wall 
paper, and according to present calculations a 
force of 100 or more men will be employed when the 
works get under way. The site for a factory has 
already been selected on Winthrop’s Neck. The 
building in contemplation will be 300x60 feet, with 
boiler and engine-house 60 feet square at one end. 
The building will be three stories in height, each 
story 11 feet, and it is understood that there will be 
as little delay as possible in commencing opera- 
tions. The promoter of the enterprise is a New 
York gentleman of large experience in the busi- 
ness. — Boston Commercial Bulletin. 


In a new illustrated pamphlet 
business establishments of St. 


describing the 
Paul, Minn., we 
The four manufactories 
mentioned were all attracted*to St. Paul by an 
article in the AMERICAN MACHINIST less than a year 
ago: “Beyond what is known properly as West 
St. Paul, and, perhaps, about half-way between 
the Robert Street Bridge and the stockyards, on 
the line of the Minnesota and Northwestern Rail- 
way, the Clark-Bryant Improvement Company be- 
gan making improvements little more than a year 
ago They call their suburban locality South Park. 
Because of the favorable contour of the surface of 
the land and its situation relatively to the city, the 
stockyards, the railroad and the river, it 
already developed into an important center of 
population, manufacture and trade. The new 
shops of the railway company are located here, 
and there are besides five manufacturing estab- 
lishments erected and in course of erection upon 


find the following item. 


has 


the site; also quite a number of stores, one large 
hotel building which cost upwards of $10,000 and 
another of smaller size, and a score of handsome 
residences. 





These buildings are all new and sub- 
stantial structures, several of them being of brick, 
and their aggregate cost must approximate closely 
to $150,000. What has been done here is all the 
work of a single year, and if the preparations now 
| being made for next year’s operations are carried 
out, as they probably will be, the improvements 
of 1887 will exceed those of the current season at 
| least twofold. the factories established— 
those of Holland & Thompson, Warner & Hough, 
the Dwane Iron Company, and the Watrous Engine 
Co already in operation. That of Gordon 
| & Ferguson will begin early in the spring, at which 
time a large addition will be made to that of 
Warner & Hough, for the manufacture of nuts and 
bolts, bridge material and general forging. In 
fact, South Park is assured of a prosperous 
future,” 


Four of 


are 
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Machinists’ Supplies and Iron. 








NEw YORK, Feb. 3, 1887. 

American Pig— Best brands No. 1 X Foundry 
have sold at $21.50 to $22.50; No. 2 X, $20 to $20.50; 
Grey Forge, $18.50 to $19. 

Scotch Pig—Transactions are small, but prices 
are held fairly firm, at Coltness, $23.50 to $24 ; Gart- 
sherrie, $22.50 to $23; Summerlee, $23.50: Eglin- 
ton, $21; Langloan, $22.50 to $23; Dalmellington, 
$21.50. 

Copper—Lake is held at lic.; other brands, 10c. 
to 10 c. 





*WANTED* 


“+ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week's issue. 

Griader and polisher on machine engine work 
wants job. Address M. G., AM. MACHINIST. 


Good machine patternmaker wants situation. 
Address Patternmaker, Box 54, Branchville, Ct. 


A machinist of large experience in general shop 
practice is open to an engagement. F. J. Masten, 
Belmont, N. Y. 

Wanted—An experienced salesman instore deal- 
ing in pipe fittings and engineers’ supplies. Ad- 
dress C. L. B., care letter carrier 14, Buffalo, N. Y. 

Wanted—A man to run a 45” planer. Apply at 
once to Bridgeport Machine Tool Works, Bridge- 
port, Conn. 

Wanted—Position with reliable firm mfg. steam 
pumping mchy.; exp., 15 yrs.’ drawing and erect- 
ing for H. R. Worthington. Ad. Pumps, AM. MACH. 

Wanted—Several first-class machinists for gen- 
eral job work; steady employment for the right 
kind of men. Address T. E. Krauss, Columbus, O. 


Wanted — Mechanical draftsman. Address 
“Conly,” office of AM. MACHINIST,stating amount and 
kind of experience had and compensation required. 


Wanted—By an experienced patternmaker, situ- 
ation as foreman patternmaker; good reference. 
Address S. K., AM. MACHINIST. 


Wanted—Situation as foreman of iron foundry ; 
accustomed to heavy work; 15 years’ experience as 
foreman; work by the ton preferred. Address 
A. R., AM. MACHINIST. 

Wanted—A situation by a first-class man as 
foundry foreman—one who understands the busi- 
ness in all its branches; 26 years’ experience gas 
foreman. ‘* Cupola,’ AM. MACHINIST. 

Machinist, undoubted ability, desires perma- 
nent engagement, country preferred, where energy 
and study of employer’s interest will be appre- 
ciated by advancement. Address Jig, AM. MACH. 

Wanted—A good mechanical draftsman, who can 
do correct work and bas had shop experience. 
Apply by Letter to A. K. Mansfield, Mechanical 
Engineer, 177 La Salle street, Chicago, I11. 

Patternmaker wanted; one accustomed to gas 
and steam fittings and valve work preferred; must 
be a first-class workman. Address Box 1358, New 
York City. 

A thoroughly competent mechanical engineer, ex- 
perienced in drafting and constructing all kinds of 
engines, boilers, mill work, general machinery, 
etc., and in estimating costs, desires an engage- 
ment. W. B. Y., AM. MACHINIST. 


Middle-aged mechanical engineer, with a thor- 
ough, practical education, wants situation as super- 
intendent or head draftsman with concern making 
machinery for gas works, or making printing press 
preferred. Address Box 8, AM. MACHINIST. 





y+ MisCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 





Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 


Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co.,Cleveland,O. 


Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

For Sale—One 14" Merriman bolt-cutter, one 20’ 
swing, 12 ft. bed, engine lathe, both new. The 
McLagon Foundry Co., New Haven, Ct. 

For Sale, Cheap—One new horizontal steam en- 
gine, 14;"" dia. x 5’ stroke, all complete. A. H. 
Jackson, Modena, Chester Co., Pa. 


Castings for machine shops, water wheels, en- 
gines, pulp mills, saw mills and miscellaneous 
work Malone Foundry and Machine Co., Malone, 
New York. 

Wanted-—Self-acting machines for adjusting and 
clipping of iron wire in rings on bars. Address 
offers, with photographs, to R. M., 500, care of 
Haasenstein & Vogler, Frankfort-on-Main, Ger- 
many. 

Wanted—A competent manager to take charge of 
and an interest of $10,000 in large aud well-estab- 
lished foundry and machine works, conveniently 
located near the city of Troy. The works are well 
equipped and arranged for all kinds of work, par- 
ticularly for heavy work; running steadily; work 
to be had to a full capacity, by a practical and 
energetic manager. All communications strictly 
confidential. Address J. H. Winslow & Co., Troy, 
New York. 

For Sale — Valuable Manufacturing Property, 
centrally located in one of the largest Western 
States, with a well-established reputation for the 
goods of its manufacture, which consist of engines, 
boilers, saw and grist mill machinery, and kindred 
articles. Property all in first-class condition ; tools 
and machinery in good order, and the works now 
running. Parties who mean business, and desire 
to engage in a profitable and well-established 
business of this character, can get full particulars 
by writing or applying in person to M. D. Wheeler, 
Stapleton, Staten Island, N. Y., or Manning, Max- 
well & Moore, 111 and 113 Liberty st., New York. 
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y+ MISCELLANEOUS WANTS, +. 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 
For Sale—Foundry, machine and boiler shops; 
brick buildings, modern tools. and doing good busi- 
ness; good reasons for selling. Address Sioux 
City Foundry and Machine Works, Sioux City, Ia. 
Experimental and new machinery for special 
purposes built by contract from specifications and 
inventors’ designs; ample facilities. Cohoes Iron 
Foundry and Machine Co.. Cohoes, N. Y. 
Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 


BRADLEY’ UPRICHT 


CUSHIONED 



















3 gj HELVE 

20 

20 HAMMER 

= 0 € bi ll tk 
Yombines all the 

wi A best elements es- 


sential in a first- 
class Hammer. 

rP Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 





any other Hammer in the World. 


BRADLEY&CO. Syracuse, N.Y. 
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BEAUDRY’S eo". 

HU oF cusHiONED 
4k Ft POWER 


HAMMER 


The success of our machine 
ig the best guaranteo of its 
value. Only hammer with 
patent Duplex Steel Helve 
=| which never rattles, burns 

coe . or breaks. Guaranteed to 
do more and better work with less repairs than any other. 


BEAUDRY & CUNNINGHAM, 
Boston, Mass 
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THE BROWN HAMMER 


STRIKES A BLOW WITH 
Double the Velocity That it Raises the Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION, 
KNOWLTON MFG. CO., KING ST., ROCKFORD, LLL. 
















ONE-HALF TIME “* 
and LAROM saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew) Vise. Hasimproved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & LYON, 
95 Chambers Street, New Vork, 
Successors to MELVIN STEPHENS, 


CHUCKS 


Send for 72 page Catalogue, 








THE HOGGSON & PETTIS MFG. CO., 


Est. 1849. NEW HAVEN, CT. 








95 & 97 LIBERTY ST., 44 WASHINGTON ST., 
NEW YORK. 


casmeeerenmse ENGINES ASPECIALTY 


GEO. F. BLAKE MANF’G. CO. 


Bvtvecs &E VERY VARIETY 
OF OF 









BOSTON. 








THE DEANE STEAM PUMP CO. Holyoke,Mass. 
BUILD ° AND 


Water Works, Steam Pumping 


ENCINES MACHINERY. 





FOR CATALOGUE No. 


25-INCH PILLAR SHAPER. 


This Machine has a stroke of 25 inches, cross-feed of 27 inches, and will 
plane work 20 inches high. It has a large vise, with extra jaws to hold ir- 
regular work, and a good, big solid table, that will stand the strain of a heavy 
cut. It has space under the cutter bar to run shaft 4 inches in diameter entirely 
through for Keyseating, etc. A very important feature is the automatic, vertical 
and angatar feed. Its value especially on large work will be appreciated. 

Send for Catalogue for full description. 


THE HENDEY MACHINE CoO. 


TORRINGTON, CONN. 


The Westinghouse Machine Co. 


MANUFACTURERS OF 


THE “JUNIOR” 


AUTOMATIC ENGINE. 


15, 25 & 35 H. P. only. 





















= 


You will never know how 
cheap it is till you ask, nor 
how good it is till you try. 


HUI AANA ALLAN 


SALES DEPARTMENT FOR THE WU. 8S. 
CONDUCTED BY 


WESTINGHOUSE, CHURCH, KERR & COMPANY. 


FAIRBANK, MORSE&CO.,  - _ Chicago, Ill.| D, A. TOMPKINS & CO.,— = .C. 
FAIRBANKS &CO., - '- - St. Louis,Mo.|ROBERT MIDDLETON, - - mS 
PARK & LACY -_- _- San Francisco, Cal. | H. DUDLEY COLEMAN, + - New Orleans, La. 
UTAH & MONTANA MACH. CO., Salt Lake, Utah, | KEATING IMPLEM’T & MACH. CO., Dallas, Tex. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP, 
= a D avinson STEAM Pump Company. 
WARRANTED B EST P U M Pp 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 












MADE FOR ALL 
SITUATIONS. 





| THE CELEBRATED 


‘HEALD & SISCO CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


SEBASTIAN 
MAY & COMPANY’S 


Improved Screw Cutting 


Foot or Power Lathes 





Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 
and Supplies mailed on appli- 
cation. Lathes on Trial. 


167 W. Second St.,Cincinnati, 0. 


22 CORTLANDT ST., NEW YORK. 
In Writing, Mention this Paper, 


Flather Engine Lathes. 
“OUR BEST.” 


Prices very reasonable. 


LIST OF SIZES ON HAND. 


COO ES gt SO. 








| 









15 in. swing, 6 ft, bed; power cross feed. | THREE SIZES: 
15 « “ Q « ‘“ « “ «| red inch. 
20 ‘ os 8 ** ‘* compound rest. | i 
20 e «oe 14 se a “ ay | 
Ben 
| 
WRITE FOR CIRCULARS, | = = a - 
i . —z yo st = <= 
HILL, CLARKE & CO, 22 inch cuttine-ofF macuine 
MADE BY 


BETTS MACHINE CoO., 


WILMINGTON, DEL. 


42 Oliver St., Boston, Mass. 
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NICHOLSON FILE C0.==>- 
Fes Rasns mae 


Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the pp yon! J of those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 








FILE CARD. 


FILE BRUSH. 


Manufactory and Office, 


PROVIDENCEH, R.I., UW. A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 85.000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 
AUTOMATIC 


RE-STARTING INJ ECTOR 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of restarting automatically, 
immediately ~fter interruption to feed from any cause.” 





























RELIABLE AND CHEAP. 


SEND FOR @ATALOCUE. 





Sole Manufacturers in the United States & Canada, 


NATHAN Manuracrurine Co. 


92 & 94 LIBERTY ST., NEW YORK. 





| First-class Books on Mechanical Drawing. 





| ~ 


TH BE 


| PRACTICAL DRAUGHTSMAN'S 
Book of Industrial Design. 


Armengaud, Amoroux and Johnson.— The Prac 
tical Draughtsman’s Book of Industnal Design, and 
Machinist’s and Engineer’s Drawing C om panion 
Forming a Complete Course of Mechanical Engineering 
and Architectural Drawing. From the French of 


M. Armengaud, the elder, Prof. of Design in the Con- 

o . a s e servatoire of Arts and Industry, Paris, and MM. Ar- 

° - mengaud, the younger, and Amoroux, Civil Engineers. 

Connersville, Indiana, Rewritten and arranged with additional matter and 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ful a F generally e mploye d ‘me Cc ~ anism of the dg ay. 
By William Johnson, Assoc. Inst. C. BE. Tllustrated by 
fifty folio steel plates and sid wood-cuts. A new 
edition, 4to, half morocco, ° $10.00 
ee The above or any of our Stan sent by mail, free 
lof "Postage, at the publication prices, to any address in 
the werld. 
ter" Our new and enlarged Catalogue of Practical 
and Scientific Books, 9% pages, 8vo, and our other Cat- 
aloques, the whole covering theliterature of every branch 
of Science applied to the Arts, sent free and free of Post- 
age to any one in any partof the world who will furnish 
us with hes address. 


HENRY CAREY BAIRD & CO. 
ROOTS’ NEW ACME HAND- BLOWERS. INDUSTRIAL PUBLISHERS, BOOKSELLERS & lieponrane. 


Row-specded, Force-blast. Durable, 810 Walnut Street, Philadelphia, Pa. 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
§. 8, TOWNSEND, Gen, At. ) 22 CORTLANDT sT., 
"COOKE & C0,, Selling Agts., NEW YORE. 


In Writing, Please Mention This Paper 





















WY ©, BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








HW. JOHNS MFG.GOlm 


Christiana Machine Co,,Christiana,Pa., 
87 MAIDEN LANE, | Manufacture Shafting, Pulleys, Hangers, Gear 
NEW YORK. ing, Steam Engines and Turbine Water Wheels 
Special attention to furnishing Castings to the 
trade. Philadelphia office, 206 N. Fourth street. 


BEMENT, MILES & CoO., 


PHILADELPHIA, PA., 


BUILDERS OF 


Metal-Working Machine Tools, 


FOR 
RAILROAD SHOPS, 
Locomotive and Car Builders, 
Machine Shops, Rolling Mills, 
Steam Forges, Ship Yards, 
Boiler Shops, Bridge 
Etec., Etc. 














Works, ‘ SS 2 mae 4 a: 


/UNION STONE COMPANY, 


EDUCED PRICES OF et fants t's Lignt S Steel ee] Dog 


No. INCH, PRIOR) No. INCH, PRICE ogo 














a ee es Tk er per $1. 
ents + eee 85 Small Set of 85.50 
ee Eeeses. ae tps 1.40 
aia Se paands 60 les . eee 1.80 
ee ee 11.00 MOE aan 1.70 | 
Sees |” | f go 





v.. Full Set of 12-12.00 
WW 


. LECOUNT, 


SOUTH NORWALK, CONN. 
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j ui iit i 
Da nausa setuid 


We Book Orders Ahead 
BUT 


FEBRUARY 


QUICK SHIPMENT 


ON THE FOLLOWING SIZES: 


25 LB., 75LB., 100 LB., 125 LB., 250 LB., AND 300 LB. 


These sizes are not necessarily in stock, but are nearing 


IMMEDIATE COMPLETION. 


[BEAU W CUNNINGHAM, BOSTON, MASS, 


J 1 
NMENVER SC The Pump Catechism, &c 
IRON lea 
help to RUNNERS, OWNERS and MAKERs Of Pumps 
of any kind. Covering the Theory and Practice 
of Designing, Constructing, Erecting. Connecting 
and Adjusting. By Robert Grimshaw, M. E. 
] Profusely illustrated. 18mo, cloth...........$1 00 
333 STEAM ENGINE CA‘TECHISM, A Series 
East 56th St., 








at this date, 2a, can make 








THE PUMP CATECHIS™’, A _ practical 


of thoroughly practical questions and answers ar- 
ranged so as to give tu a young Engineer just the 
information required to fit him for properly run- 


ning an engine. Fourth edition, enlarged. 18mo, 
NEW YORK. GUNN cca ccrscsvcceces aes .. $1 00 
Contracts solicited STEAM ENGINE CATECHISM™, Part IT. 


Containing answers to further practical questions 
received since the issue of the first volume. 18mo 
cloth, : ... $1 00, 


JOHN WILEY & SONS, 
15 Astor Place, New York, 
Mailed and prepaid on the receipt of the price. 
E P. B. SOUTHWORTH, 
94 Exchange street, Rochester, New York 


Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 


ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WoRtTHINGTON, 


NEW YORK, 


for Special Castings 
in regular supply. 











Frame. 


ON WHICH TO RUN 
WOODEN POL- 
ISHING WHEELS. 



























Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 








Emery Wheeis, Crinding Machinery and Tools, 
and Polishing and Plating Coods 
of all kinds. 


SEND FOR 
Illustrated Catalogue. 











$8 and 40 Hawley St., BOSTON, MASS, 














7 Mites RD 


33 A VALUABLE BOOK for EVERY 


+ EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


St.. GLASGOW. 30 Cortlandt St.. NEW YORK, 


pours NEW WATER-TUBE STEAM BOILER 
SAFE! ECONOMICAL! DURABLE! 


For ILLUSTRATED CATALOGUE OF NEW BOILER, ADDRESS 


BENDROTH & ROOT MANUFG. CO. 
28 CLIFF STREET, NEW YORK,.— 
SELLING ACENTS, 
A. B. ENSIGN, Rochester, New York. 
‘ISKE. 41 Johnston Building, Cincinnati, Ohio. 

WILLIAM H. ‘SMITH. 115 Dearborn Street, (hicago, Ils 

DANIEL KELLY, 51 N. 7th Street, Pigheder sIphia, Pa. 

R, L. WEEKS, 151 Griswold Street, Detroit 

: CHARLES E. ASHCROFT, 49 Mason Building, Boston, Mass. 











107 Hope 


















) SEE-THE IMPROVEMENTS IN ‘STEAM 
BOILERS, BOILER FRONTS, 
BOILER FURNACES, AND 
FEED WATER HEATERS 
Z\ MADE AT THESE WORKS 
=| BEFORE BUYING STEAM 
PLANT. SEND FOR HISTO 
RIES OF STEAM BOILERS 
AND FFED WATER HEATERS 
(FREE) ON MENTIONING THIS 


WM. LOWE, 


"WORKS. | PDELARY, 


: rou wEWBURCH. 


ets oF iit OF BOILERS 1, or 
= IMMEDIATE NELIVERY. 


BRIDGEPORT BOILER ( (S 














Joints made absolutely tight and durable by ———e 


COPPER GASKETS <~“ 


Furnished in all i} shapes end alee frou Sienged PIPES, ( 


Price “list and Sample i. S 


U.S.MINERALWOOLCO., 22 Cortland St., N.Y. 
PiPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Easily 
applied. Can be used over and over again. Thickness 
of 5g’ to 34''; equal to other coverings at 2’ to 214”. 


Beware of Imitations. Sold in Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market. 


FOSSIL MEAL CO., 48 Cedar St., New York. “ 


Send for Circular. Mention this Paper, 


NEW HAVEN MANUF’G CO0.,. (YHARLES “MURRAY= 
BO/ ENGRAVER on WOODY 
New Haven, Conn) 5S ANNW'ST. # NEWYORK: 

















+ FOSSIL + MEAL + 

























Lathes AUTOMATIC KNIFE GRINDER. 
’ SPRINGFIELD : : It is the only Grinder 
| ) é } ry \\| ) | erer pot Bag 
Planers (y lle W allt l' Itt \ drawing the temper. 
. Once in motion 


COMPANY. 
SPRINGFIELD, ; 
MASS, 


requires no at 
tention. 


Shapers, 
Slotters; 
Etc. 


Write for 
Illustrated 
Circular D, 








“s}LIoul sjq ao drys TIM 


Warranted su- 
perior to any 


AMERICAN scatinianinbwincssach bese 
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THE PENBERTHY INJECTOR. 
A FAIR PROPOSITION. 


As every Injector is tested by the manufacturers before it leaves the factory, w 

know that, if properly connected and instructions are carried out, they cannot failt 

i) work The Manufacturers offer to pay the expenses of any man to go to thei 

? factory, and $10 per day while there, if the injector does not work, provide: 
it has not been misused. 


JENKINS BROS.., 


71 John St., New York. 105 Milk St., Boston. 13 8S. Fourth St., Philadelphia. 


© 70 BOILER 


waste Witt (t., Success0rs to Oneida Steam Engine Foundry a, OMCIDA, IY. 


Manufacturers of all kinds 


A TH E_ ann” “DRILL 


Unmeer Westc otts Patent. 
“Capacity Little Giant Improve d. 

po | ae hoids Oto Y inch. 
oe aM atadna Oto & * 





. 


a ere * Oto § “é 
Seog ss 


Send for cule, a et 


PTTLE Gant 
\MPROVED 














other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 
FORGE (0. 


Buffalo, N. Y. 


Rauer's Patent 

Instantaneous, 

Self-adjusting, 

& Self-gripping 

Vipe & Bolt Vise 

{| Thenew geared 
jaws are ver 
j strong & handy. 
Hand Drills, 
for light & heavy 

work, 
Send for circular 
and prices. 





CP seaver’s Patent 
P.D.& Co. PHita. 


Thos. H. Dallett & Co. 


Send for Cata- 
logue ane grices, 





BOO N, 13th Street, Philadelphia, Pa. 








The United States Mitis Company, 


26 BROADWAY, NEW YORK. 
ls prepared to issue licenses for the use of patents covering processes for the production of ‘‘ Mitis 
Castings”? in wrought iron and steel, and furnaces for melting and heating. 


* Mitis’’ Castings retain In every respect all the valuable qualities of the wrought Iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 


W. F. DURFEE, Ceneral Manager. 





ESTABLISHED 1851. 


| William Barker & Co. 
mon ane eanee [NO MOTTON Lathe Chuck. 
| 


—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 


Send for circulars and | 
/ prices. 









 COFFINaLEIGHTOND SYRACUSEN.Y 3 


Mrhitibitibtiti biti bbe 
MACHINISTS’ SCALES 


Patent End Graduation. 
We invite comparison for accuracy with all others, | 


Every Scale Guaranteed. Send for List. THE E. HORTON & SON CO. 


COFFIN & LEICHTON, SYRACUSE, N. Y. 
Canal St., Windsor Locks, Conn.,U.S. A. 














A Complete Cutting-off Machine, $4.00 
Larger ones which cut to 2 in. $8.00 








L ON TRIAL. 

ae HOOPER’S 70% GRATE BAR. 
Ang 

= Se 

ge 

STERLING EULIOTT, Newton, Mass. 








Will not Warp. 

Will not burn off at the ends. 

Will give absolutely 704 air space. 
Will give untform combustion of fuel, 





“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealers, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO.,_ 


HARTFORD. CONN. 


Send for Circular and Price List to 
ALEXANDER TRAUD, 
EAST FERRY ST! REET IRON WORKS 
EWARK. N. J 


A, BEVEL GEARS, 


Cut Theoretically Correct, 

For particulars and estimates apply to 
BREHMER BROS. 
Machinists, 

440 N. 12th St., Philadelphia, Pa. 












UNIVERSAL RADIAL” 


RADIAL DRILLING MACHINE 


‘= "= THREE DESIGNS. SIX SIZES 





I _,EMBODY ALL DESIRABLE FEATURES 


aime PRICES$450. °Q UPWARD 
 —oplSSUNIVERSAL RADIAL DRILL CO 





mrepresyray 
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L. A STARRETT, 











INNATI 
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ey ; Pe Manufacturer of 
—) - ea wn 
an, a #-/\ FINE TOOLS 
5 Qe 3 < ATHOL, MASS. 
Pas | Ml SEND FOR FULL LIST. 

~ & | ee 

& a WU uy aL LL 

M. WALKER'S MICROMETER MARKING GAUGE. 








MICROMETER SURFACE GAUGE. 


: DETACHABLE HANDLE CHISELS. 

= AND 

z GOUGES 
is] 


AN * 






M.S. 
GAUGE, 
$2.50 

Mailed 
a“ tor c irculars. Free. 


ory Naleopedeoalandets WALKER TOOL 00," 
WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


A. THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
™ More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam’ Pun mp. 
Call or write for our new 96 page Illustrated Descriptive Book coniaining Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials, Mailed Free, 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 





Has greater range than any two ratchets made, and at the 
price of one. 
















Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 













i 
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Morse Twist Drill and Machine Company, New 2edford, Mass. 
Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILIS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


—— 











Bi ches MANUFACTURERS’ OF; 
_ °” BUFFALO DUPLEX 


THE VOLKER & FELTHOUSEN MFG) CO. 


STEAM 
UHURCH SBIR SAUL CHAN Lisle, 






For Sale at Factory Prices by 


_ New York; 8. C. Nightingale & Childs, Boston; Henry 1+ 
A act. iiedelpbia, Thos. J. Bell & Co., Cincinnati, Shaw, Ken- 
dall & Co., Toledo; Geo, Worthington & Co., Cleveland; N. O. Nel 
gon Mfg. Co., St. Louis; Goulds & Austin, Chicago; C. E, Kennedy, 
Denver, Col., Sheriff & Ashworth, Pittsburg, Pa.; Jos. Baur, 
Manistee, Mich.; Jas. Jenks x Co., Detroit, Mich.; Wickes Bros., 
East Saginaw, Adolf Leitelt, Grand Rapids; E. F. Osborne, St. 
Paul, Minn.; Kruse & Barker, Milwaukee, Wis; Joshua Hendy 
Machine Works. San Francisco: Flynn & Emrich, Baltimore, Md. 
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wy ber 37” 
hy. 


zk MADE FOR (eae ANY SERVIGE 24 
VALLEY MACHINE CO.EASTHAMPTON,MASS. 


WIACHINERY Sonate eat 


For Reducing and Pointing Wire, BEECHER & PECK. CONN. 


Especially geet to pointing wire rods and rayexey® RORGINGS 4 inal 


wire for drawing. 
BEECHER & PECK, NE AS ee 


Almond Drill Chuck 


Sold at all Machinists’ 
f Supply stores. 


T. R. ALMOND, 


83 & 85 Washington St., 
Brooklyn, N. Y. 


@ 
c 
a 
x 
=” 
4 
js 
cr 
c 
z 
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¥ 








For Machines or information, address the 
manufacturer. 


8, W.GOODYEAR Waterbury, Ct. 


p) THE HOUGH TWIST DRILL | : 
ss — GRINDER — 


) The SPECIAL CLAIMS made | 
2 for this Tool areits | 














| 
Grinds Drills —_ 
44 to 15g1in. , 


inclusive. 














Simplicity, 
@,£ase of Operation, 
Low Price. 





ANY ONE CAN USE IT. 


—— MANUFACTURED BY—— 


Warner & Rough Machine Co 


ST. PAUL, MINN. 






F. E. REED, 
Worcester, Mass. 


~~ ZS 


Manning, Maxwell & Moore, 


111 Liberty St.. New York. 


Tallman & McFadden, 


1025 Market St.. Phila. 


ig Lathes, Hand Lathes, Foot Lathes, 1 pright Drills 
HE EW ORK UPPLY )E and Milling Machines. “Agents, MANNING, MAXWELL 
& MOORE, 111 LIBERTY STREET, NEW YORK. 
Gow, Saree CATALOGUE OF IE00LS 
OMPANY, 
NEW (! 


(LIMITED.) 
T H E ¢ H E AP E ST and Supplies sent oo a wee of Ten Centa 











~ WEIGHT 




















60 lbs. Runs , , ® 
10x1 and 10x2 and Best Made Tool CHAS. A STRELINGER & C0., 7 Detroit, Mich 
CORUNDUM Grinder in the 
WHEELS. Market. JOSEPH DIXON CRUCIBLE CO. 
Railway, Jersey City, N. J. 
Machinists, = a ene =e 
Engineers, 
Mill and 
Miners 


SUPPLIES, 
60,52 John St. 


a 
=. New 
; 


York 
eS 
LITTLE GIANT WATER TOOL GRINDER 


L. W. Pond Machine Co. 


3 








MANUFACTURERS OF 
Over 1,100 Varieties of Lead Pencils. Every 
|draftsman should send 16 cents for samples of 











Manufacturers of and Dealers in Artists Pencils, worth doubie the money, and 
| R 0 nN W 0 R K | N G equal to any Siberian. 
MACHINERY. : . —= ‘ 
TAP CS NY 
ioe Universal Angle Union 
es PATENTED. 
A Specialty. Combining an elbow and 
140 1 : St union, and can_ be set 
non . at any angle at which it is 
7 = iii 3 desired to run the pipe. 
w orcester, =2 _—— « 4 } Manufacturers & Wholesale Agent. 
MAss. “ag —= - 


' OLLSTONE MACHINE C0., 45 Water St., FITCHBURG, MASS. 





The Eaton, Cole & Burnham Co. 


— 82 & 84 FULTON STREET, NEW YORK. 
ALL STYLES OF 
Iron and Brass Goods 
for STEAM, WATER & GAS. 


Fine Cutting and 
Threading Machines 


OPERATED BY HAND OR \ 
POWVE;:..—l _ a aw&$w OE EEE 


FITTINGS, 
Valves, Pipe, 
Pipe 'Tools. 











Ratchet Die Stock 
with LEADER SCREW and SOLID DIES. 


chet is ‘aside body of stock, and cannot be clogged with 
Pee dirt. Can 4 readily reversed to back-off thread or 
cut left-hand thread, Will thread pipe in place, Works in 
small space. 


Factory, Conn. 


Bridgeport, 


AMERICAN MACHINIST 





) SHDIDERY Sm 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


o Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 


SEND FOR CIRCULAR. 


















ST Ee | L B A L LS THE NEW HOrPES LIVE STEAM FEED-W..TER 
FOR ANTI-FRICTION BEARINGS, Heater and Lime Extractcr. 


OF BEST CAST STEEL. 
HARDENED, GROUND & BURNISHED, CLEAN BOILERS GUARANTEED, 
8-16" to 3°" Diameter. mH G 
Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO., 
FIT"“HSURC, MASS. 











MACHINERY FOR THE 


TRANSMISSION OF POWER 


Shafting, Pulleys, Hangers, Gears. 
LINK-BELTING & SPROCKET 


WHEELS 
LINK-BELT MACHINERY CO. 
49 Dey St _N y. oats 7 2” MINNEAPOLIS 


Burr & Dodge. 125 N. Sth St., Phila. 


HE HOPPES MFG. CO. 
SPRINGFIELD, O. 
—Send for Catalozue D 








MINES, 

guarantee itx 
success, if i 
rections are 























[Ss A NATURAL PRODUCE TAKEN FROMWU OUR OWN 
Unlike any of Send for Circular, Prices 
LESLIE EE RR | 
manufactured followed, or 
products here- SPAR FLUX ask no pay. 
market. Wek \ and Experience of Users. Ibs. to the ton 
of iron required to purify the iron, and will more than pay for itself in keeping the cupola clean. 
J. WENDELL COLE, M. E. FORBES & GURTIS, 
Manager of Pennsylvania BRIDGEPORT, CT., 


the artificial 

compounds or THE BEST 

tofore on the Only 8 or 16 

THE EVANSVILLE LEAD & SPAR MINING co., Successors to B. Burbank & Co., Evansville, Ind. 
Southern Lake regions and the 








- . Manufacturers of 
~~ Northwest for_ . : ) sie 
DETROIT EMERY WHEEL CO. he Forbes Pat. Die Soeks 
Address, Box 84, Columbus, O., or Rowar'Pine Catinncana: hace: 
P. O. Box 152 Chicago. ing Machines, ¢ ‘utting off Ma 
Hart’s Corundum-Emery Wheels. chines, Ratchet Drills, 
Special Machinery, ete., ete 
WRITE FOR CATALOGUE, 


Mention Paper 





FOX, TURRET & SPEED LATHES 





aup HE DUPLEX INJECTOR 
BRASS THE BEST BOILER 
FEEDER KNOWN. 
FINISHERS’ Not liable to get out of 
order. Will lift water 25 
‘TOOLS, feet. fiwaye . re 
= : water hot to the boiler. 
GACE a Will start when it is hot. 
MACHINE | Wil) feed water through 
WORKS = ha aemer.  Manutactaren 
and for sale b 
WATERFORD, = JAMES JENRS & CO, 
a 2 Po B Detroit, Micn, 





: ENGINE LATHES 
n. 


TRE MULLER MACHINE T00L C0, 


182 WEST PEARL ST., 


CINCINNATI, O. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 


FRICTION North Adams, Mass. 


Qultlt MES BOILER FEED PUMP 


MADE BY 


New Designs. Low Prices. 

















For Hand and Power, ue) x 
6”, 8’ and 10” Stroke. = 


Adapted to all Classes of Work 
to their capacity. 





\\M. R. MUCKLE, Jr, & C0 


PHILADELPHIA. 


-— TO SUIT 
STEAM PLANTS, 
UP TO 300 H. P. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass. 








PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTE 


ANGLE AND >, PWIST DRILL GAUGE. 


J. WYKE & CO. 
fine Machinists’ Tools, E, BOSTON. MASS. Send for Circular 


Rn] 
—— youn S:ASHTON HAND MFG.CO,, 
Ou C an nol \ 710% Toughkenamon, Chester Co., Pa. 

Until you have tried itt, MAKERS OF F:RST-CLASS 
‘ what you may save in tim 

and money by using the 
mM AMERICAN UNION 
M for ali kinds of Pipe Fit- 
ting. Many Live Jobbers 
in Fitters’ Supplies keep 
*, these Unions in stock ; many 











Are now in position to put on the market 
14” ENCINE LATHES OF NEW DESICN, 


guaranteed to be equal in material, Gostgn and 
workmanship to the best ever offered. 








then ordered ; some, 





furnish them x however, 

have not yet waked up to them. Tf you happen 

to deal with one of the latter sort, please write 

direct to us for Circular of the ** American 

Onion.” 

MAULE, 
PHILADELPHIA. 


PANCOA ST 


FIRE SPRINKLERS 


Should always have their pamps equipped 
with the 


Mason Pressure Regulator, 
which cannot stick All goods warranted 


1 
Address MASON REGULATOR CO. 
22 Central Street, Boston, Mass, 
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WILLIAM SELLERS & C0. INCORPORATED. 


Engineers and Manufacturers of 


IMPROVED MACHINE TOOLS ror workinc IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, 
BENDING BOLLS, BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Ete 


Improved Injectors for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA. PENN. 


THE LANG AWSTATTER Co. 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate. Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 





Hamilton, 


OHIO. 





Send for new Catalogue. 


Patent ~ Special * Improved Locomotive Cylinder Boring 
Machine. 


Will bore out Locomotive Cylinders IN THEIR 
PLACES by removing one or both heads and 
iston. THE END THRUST IS ALWAYS IN 
EXACT LINE WITH BAR. 


Circulars with full description on application. 


PEDRICK & AYER, - Philadeiphia, Pa. 


From 1-4 TO 15,000 lbs, WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un 
equaled stre ngth. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 


S TE EL 40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, Piston-Heads, etc , for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., . 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 



































UPRIGHT HAMMER, HyGrostatic Machinery, 
eon & s 
£5 F seg PRESSES, PUMPS, PUNCHES, 
De Pe =32, ACCUMULATORS, 
onS ae 
.ESEs esns Jacks, Valves, 
Ever ws oeee | FITTINGS, 
ao - 
sie Bs > pees Vault Elevators, Ete., Etc. 
25540 wy OLS 
ie ae WATSON & TILLALAY, 
3404 a, 
a5 S Psee ~ 204-210 E. 48d Street, N. Y. 
22D QPSy 
ia¥op 3 FEze 
a a cs 2 
e3398 5 ESE S & $1] Uv 
PAE ee 7 3 
bee sth 5 3 2 
Sere B *5e2 sfx O 
ell tp & ae s Ir 
“Bose 
wa 
BREE 
28H O 
COILS & BENDS aE 2 
> - = 
peer #$§ F 
IRON, . 2. = 
BRASS and = BE: ” 
COPPER . 








PIPE. 
ALL STYLES. 


THE 
NATIONAL 


Pipe Bending Co. 


NEW HAVEN, CONN. 


OIL CUPS 


For Engines, Shafting, &. 
Illustrated Catalogue Free. 


J.B. LONERGAN & CO. 


Philadelphia, Pennu. 








OSGOOD DREDGE 00., Ausany, N. Y. 


SALPE F.. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres, THE GARDNER GOVERNOR 


OHN K. HOWE, Secretary and Treasurer. 
Over 45, 000 in Use. 


MANUFACTURERS OF 
Dredges, Excavators, + Bening Machines, Derricks, Etc. 

: ADAPTED TO EV EVERY STYLE 

OF STATIONARY AND 


aes 
PORTABLE STEAM 
ENGI 





Warranted to give satisfac- 
tion or no sale. 


FOR CIRCULARS AND PRICES, 
ADDRESS, 


The Gardner Governor Co, 


SOUTHWARK FOUNDRY & MACHINE CO. 


PHILADELPHIA, PA. 


General Machinists, Founders and Boiler Makers, 


Heavy rnbaneno A of all Kinds a Specialty. 


HALL’S 
Patent Automatic 


INJECTORS. 


SIMPLE and RELIABLE. 

2 Lbs. to 150 Lbs. Steam. 
DENERY 20,000 NOW WORKING. 
Hall’s Engineering Co. 
112 John St., . . New York 





STEAM 


a TAKE OUT TUBE 
mn EORGLEARSIIG 


= oa am ide HALUS = 


\ iSoLBs ea | PATENT 






OTEAM SPINDLE: 








IRON _LBVELs, 


wil. , — EL Gi is 





: SEND FOR PRICES. e 


Manufactured ogg 
Cc. F. RICHARDSON, Athol, Mass. 


RICHARDS’ PATENT 
Combination Planer ana Shaper. 


Several sizes, any length of bed. Only the head travels, the work 
remaining stationary. _ Combines advantages of both planer and 
shaper, Effective, durable and convenient. A number in use, giving 
perfect satisfaction. Send for circular. Manufactured by 


E. A. WALKER, 
75 Laurel Street, Philadelphia. 


ee MACHINERY (0, 


aint See ort OHIO, 


Manufacturers of 


66 ACME bad 


Spoubie, Altomatic Boltcutters, 


cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. oan oe 


Agents, Manning, Maxwell & Moore, NewYork. —-—-—— —=__ 


SMOOTH 
INSIDE & OUT. 

























PAT. DEC. 5, 1882 
PAT. DEC. 4, 1883. 
PAT. AUG. 25, 1885. 











IRON j STEEL DROP FORGINGS 


IMadie to Order. 
LOW PRICES AND GOOD WORKMANSHIP 
ADDRESS: 


BRADLEY & PIERSON MFG. 00., 


Foot of Clay Street, Newark, N. J. 


MORSE ELEVATOR WORKS. 
Morse, Williams & Co,, 


(Successors to Clem & Morse) 
Builders of all Kinds of 
PASSENGER & FREIGH1 


Elevator's 


Office, 441 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamaxon Sts., 





MALL STEAM YACHTS AND STEAM 


LAU NCHES.—0nr boats are not experimental, 
but are powerful, fast and economical of fuel. Burn 
either coal or wood. Do not require experienced engi- 
neer. No complete boats under $500.00 in price. 
Illustraved Catalogue, including engines, boilers, pro- 
seller wheels, also six photographs of J 
aoe hes, sent on rece ipt of six two cent stamps. CHAS 

. WILLARD & CO., 282 Michigan St.. CH1caGo. 








THE 


Slate Seasstive Dril 


Adapted to rapid work with small 

rills. its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a switching table with 
attachment f rcenter drilling In 
stantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for circular. 


DWIGHT SLATE, 
74 Wow York Office, 108 Liberty Su Hartford, Conn. 


REMINGTON MACHINE CO., 


WILMINGTON, DEL 


Builders of CORLISS ENGINES, also BOILER MAKERS. 


FAY & SCOTT, a" 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaptes Machines, 
Milling Machines, Planer Centers, Eta 





Pd 





= 
S 
= 
= 


PHILADELPHIA 


alin 











VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


WALKER’S TOOL HOLDER. 











QUINCY, ILL. 


‘we Pa 2% 
—Combined | Steam "ucaualee and Derrick Car.— 





SEND FOR CATALOGUE. 





JA. FAY & CO. 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
etc. 

Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws. 

Resawing Machines, Spoke and 

Wheel Machinery, Sha ting, Pul 

leys, etc. All of the highest 
=" standard of excellence. 

W. H. DOANE, Pres’ t. D. L. LYON, Seo’r 








For holding drills and reamers for lathe 
work. Prevents breaking or slipping. 
. Can also be ased for drilling and reaming 
holes by hand, and for ream 






ing holes under drill presses, 
etc. Made with double han- 
\ dle, when required. 

S&S) WALKER MFC. CO., 
CLEVELAND, OHIO. 





SECOND-HAND TOOLS FOR SALE 


BY 

POOLE & HUNT, Baltimore, Md. 

1 Pianinz Machine. Will plane 35 in. wide, 27 in. 
high, and 16 ft. in. long 

{ Planing Machine. Will plane 30 in. wide, 26 in. 
high, and 5 ft. 6 in. long. 

{ Planing Machine. Will plane 24 in. wide, 22 in. 
hivh, and 5 ft. long. 


1 Double Geared Chasing Lathe. Will swing 24 


in. dia., 8 ft. 6 in. long. 
j Drill Grinding Machine. Made by Wm. Sellers 
& Co. 
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NEW TARGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 H. P. 

These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
Careful revisionof alldetails They are designed and 
constructed for heavy and continuous duty at medium 
or highrotative speeds. Highest attainable Economy 

in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H. P. for driving Dynamo Machines a specialty, 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 
mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


1, NV 5. W. ROBINSON, cor. Clinton & Jackson Sts., Chicago, Ill, 
stor House, N. } 


SALES AGENTS : WV. L SIMPSON, 10 A + | ROBINSON & CARY, St Paul, Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jezsey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


333d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 20,000 ee IN ire 


GUARANTEED 2, Senrne, 9,25 ANY Qian ge dois 


THE ALBANY STEAM TRAP Cos 


BUCKET AND GRAVITATING 


Lh A. 2’ - 


j. Automatically drain the water of 
Y condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
levelin boiler. doing away with pumps 
and other mechanical devices for such 
purposes 

= e also manufacture Blessing’s . 
= Patent Renewable-Seat Stop and Check 

Valves.—Send for Circular. - 


ieee “dl Albany Steam Trap Co. “iary- 


ORTER-HAMILTO 
ENCINE. 


FOR HEAVY WORK AND LARCE POWERS. 































. aes 


Oneinn, 








_ McKinley Patent Ai FE 4 

“ea Alr Engine. 

, ji The Best and Cheapest 
on the Market. 


No Steam. No Water. 





EXTRA HEAVY DESICN. Absolute Safety. No En- 
Send for Catalogue. gineer. No pumps. No 


Gauges. No liability to 
freeze up. No Regula- 
tion required. 
NO EXTRA INSURANCE, 
Can be used for any 
purpose where power is 
required 
Cheap Fuel. Cheap 
First Cost. 


McKinley Engine Co. 


™- 17 Broadway, 
“a CINCINNATI, 0. 


WILLIAM TOD & co., 


P YOUNCSTOWN, OHIO. | 




















STEARNS I MFG 0, COMPANT, 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 


We arenow anette from entirely new 
designs, extra heavy 19" and 21” Engine 
Lathes (the most popular sizes), of which 
we are making a specialty,and manu- 
facturing in lots of not less than 100 at 
a time, 

We make no charge for extras. Every 
lathe is furnished with hollow spindle ; 
the 19” with 1" hole, and 21’ with 1% 
hole. Every lathe has substantial Ain f 
pound rest, heavy tool post (bar steel), rest 
to turn full swing, following rest with 
Planer Vises, 9 Sizes. adjustable jaws to take any size from 

SPECIAL MACHINERY DESIGNED AND BUILT.  * eos — —_— saat Famed EES 

"_ ~ es at ull set of gears to cu rom to 
fhe Gilkerson Machine Works, «hreads including 11% pipe thread. 
Write us. HOMER, N. Y. |Automatic stop on carriage. Separate screw 
|jmade. Cones and gears of large diam- 
A | bt ‘ eter and wide belt, Studs, screws and 
smalligearsare steclorgunmetal. Webbed 
Perfect lubrication for all running parts, 

including carriage. 

Lead screw inside of shear, double nut 


and rod feed, and the most substantial 
NEW AND SECOND-HAND.| live heads, he avy tail stocks, No worm 
nold of car- 








and easily managed taper attachment 
Or worm gears, no weak reverse plate. 
12 in. S.,5 ft. Bed Engine Lathe, New 


13 in. x 6 ft. Bed Engine Lathe, Ames, new. 
14 “ §and?7 ft. Bed Engine L: athe, Bogert new 


5“ se “ > (cut from solid), and taking 

> “ ey es “ ‘ pratt & Whitney. | riage directly under the line of strain. 
cutting. Friction counter-shaft, the most dura- 

7 By “ “Hewes & Phillips. |Dle made. Our prices are reasonable 

9 § 12,14" “ “ Pond, nearly new. |for cash, and from which no deviation 

win. x 6 ft. Engine Lathe Putnam, good order. |will be made, Our written guarantee 


accompanies every lathe, 


GUARANTEE. 


We guarantee this lathe to be equal in 
| workmanship, truth, accuracy, solidity, 
|\material and finish, to the best made, 
and hold ourselves legally liable for this 


~0 in. x 10 ft. Engine Lathe, 

RB os 10-12-14 and 20 ft. 

299  4OR. & 

30 in, x 12 Engine L athe, 

ao S ; Harrisburg, good. 

16x6 ft. Turret Fox Lathe with chasing bar, new. 

14 in.-20 in. and 33in. Turret Head Chucking. or 
Screw Machines, Bridgeport. 

23 in., 25 in. and 28 in. Drills, Blaisdell, new. 


Harris, cheap. 
Ames, new. 

: Harrisburg. 
New Haven. 


20 in. Drill, Prentice. |guarantee, 
eg * Davis. 
NO.1 and 2 Slate’s Sensitive Drill. 
Elliott Drill. Gang Drill. | 
SHAPERS. @ 
15 & 24 in. Wolcott. 5 


12 in Sellers. 


20 in. Bridgeport MANUFACTURERS 


Machine Tools, 
159, 161, 163 and 165 EGGLESTON AVE., 
186, 138, 146, 148, 150, 152, 154 B, 6th St. 


PLANERS. 


16x42 in. Bridgeport. 
4 in.x 6 ft., Powell. 24 in.x 8 ft. Ames. 
26 in.x 6&8 ft., ‘© 22 in.x4 ft.,5 ft.and 6 in Powell. 
46 in. Squaring Shear, power, nearly new 

No. 8%and 5 Press, Stiles 

Lot of “miscellaneous Machinery If you do not 
see what you want, write and state what is re- 
quired. 


22 x 4 ft. Powell. 


To Buyers of Engine thes 





=i 4 
MANUFACTURERS OF 


\MPROVED 


=f STEAM ENGINES © 


uu varie = 

Sizes Varying From i 

30 to 2000 Horse Power.” ii 

Horizontal or Vertical, jm 

Direct Acting or Beam 

Condensing, Non-Condensing 
or Compound. 

Send for Circular. 


HEWES & PHILLIPS 


iron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 
—Condensing — 
And Compound 





Newark, N. J. 


Send for Circular, 


AGENT 


Geo. A. Barnard 
(175 Temple Court) 
7 Beekman Street, 
NEW YORK. 
















Robert Whitehitlyenss 


MANUF aS, Si 
COMES 


n-S° stipeEVALVE €N 
STATIONARY BOILERS, 
GENERAL MACHINERY, 
Roy 


we? 
“AND BRASS cast 
Room 6, 


COAL AND /RON EXCHANGE, == 
Cor.CortLanot &CHURCH ST. > —<—— 





Stationary or Semi- Portable, 


High Standard Maintained. 
Reduced. Write for 
Catalogue No. 22 


CHANDLER & TAYLOR, Indianapolis, Ind. 
ENGINES, SAW MILLS, AND 
DRAIN TILE 
MACHINERY A SPECIALTY. 


Rataenstein's tel i. Metal age 


For Piston Rods, Valve 
Stems, etc., of Steam En- 
gines, Pumps, etc., adopted 
and in use by leading en- -— 
gine builders, mills, iron 
works and steamship com- 
panies all over the world. 
Also Roxane tabuies metal 
‘ ae miyy | packing for slip joints on 
*4-INCH LATHE, | steam pipes, aed for hy- 
draulic pressure 


"L. Katzenstein & Co., . 


357 West Srreer. N. Y. 


Prices greatly 
New Illustrated 








Worcester, Mass. 


W. C. YOUNG & CO., ‘rests: 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, Etc. | 





WE AKE MAKING 
A SPECIALTY OF | 


EXTRA : 











SEND FOR SPECIAL LIST, 


New and Seon-hand Machinery. 


COLD-ROLLED SHAFTINC, HANCERS, 
PULLEYS, ETC., ETC. 


WITH BED ANY 
VICE; IT IS THE 
DUCED, AND THE WORKMANSHIP AS GOOD 


LENGTH DESIRED. THIS LATHE IS DESIGNED 
HEAVIEST OF ITS | 
AS SKILL CAN 
MAKE dood 
SEND FOR ch CIRCULAR, 








GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 





E.P. BULLARD,|/4 Dey S8t., New ‘eee. | CINCINNATI, OHIO. 





H f A Vy y FOR SEVERE SER- 
SIZE EVER PRO 

“Glenwood Station,” 

, ‘, AEP WORTE i CL, Yonkers, N. Y. 
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BROWN & SHARPE MFG. CO. THE PRATT & WHITNEY CO., 


Manufacturers of 













































HARTFORD, CONN. Y 
MACHINERY AND TOOLS aes oad ‘ 
’ Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright-Self-Feeding ( 
PROVIDENCHR, R. I. Hand Drilling Machines for Blacksmiths ; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without r\ 
Ls el pg ——, for oy and bone feed movement and tables are operated by hand or foot lever, and those in 
surface grinding and finishing. s an effec 
tive substitute for the operations of filing and which the tables have provision for okjestmnans, and spindles are fed by hand é 
stoning. The entire cost of files, and three- lever, or by hand wheel, or automatically; 
quarters of the labor usué aS A gp aos on also, Horizontal Drilling Ma- 
these operations are saved, beside obtaining es hk ae ; 
better surfaces upon the work —_ For all chines, single and multi-spindle. 
finished parts of machinery of cast iron or . er ee , ta 
steel, hard or soft, for punches or dies, straight Price List and Discount Sheet sent upon Application, 
edges, flattening dies, ete , it will prove invalu- 
able, and will produce fine work with little "Wh: . ’ 
expense. 
It will Grind 14” wide, 36” long, 10’ high, === 
using a 9’ wheel. a ay j ‘ 
The countershaft has tight and loose pulleys = i re 
8” diam., 4’ face, and should run about 276 MANUFACTURERS OF 
turns pe r minute. 
Price includes countershaft, wrenches, etc. DROP FORGINGS IN COPPER IRON OR STEEL 
all complete, delivered F. 0. B. at P’ rovidence, j ‘ 
R. I. Weight, 2,500 Ibs. 
We are prepared to furnish this machine Pure Copper Commutator Bars for Electric Motors or 
lengthened,to grind 5 ft. long. Weight, 3,000 Ibs, 5 J 
Generators, Sieel Commutator Rings and Nuts, 
[LLUSTRATED CATALOGUE MAILED ON Steel Wrenches and Eye Bolts, 
APPLICATION, 
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| ORKS MACHINERY, 
| | | 
| os WATER WORKS | , 
COPYRIGHT 1883 BY = < 
THE GORDON & MAXWELL CO ‘ 
HAMILTON, OHIO. fl sig: 
For IRON and BR 1SS WORK. \ lt 8 owe = 
BRANCH HOUSES : Teseated Catalogue “ ‘eeiahiadiiiiee: ; | Z, a Li fe F é > 
NEW YORK, 96 Spouse Street. | au E=_— = 
PHILADELPHIA, 713 Chestnut Street HS awe P wick: 
CHICAGO, 96 Lake Street. rh R See eles 
A == = or t 
OA Bee 
| a <=> . Z a¢ 
~—xs ry 
V, H SEBO eS 
(FS ees 4 { 
| Pa se 8 —) " 
ANY CAPACITY. = ese 














O. W. FIFIELD, ’ 


3 
Z 
5 T rime = | 
FOR HAND OR POWER. a ¢ | | 
I ° ° ' 
Particulars on application Full Specification and pe 4 a 
Tender promptly submitted on receipt of capacity, = = i4°} | 
height from floor to support overhead and radius 5 CO — 
required. - + = 
SoLE MAKERS, = ° ay 
fy 
ry - ) la " AL x y dud | 
The Yale & Towne Mfg. Co. Z 2 . 
STAMFORD, CONNECTICUT. . i 3 . 
JIB CRANE. New York—Chicago—Philadelphia—Boston. Catalogues on application, a 
oo 





givers ENGINE LATHES 2” 
ca! LODGE, DAVIS & 60 


GE 







Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 


ENGINE LATHES 





























AND 


4 a CINCINNATI, OHIO. 33 
f ‘peas | EAR WHEELS & GEAR GUTTING. . 
es 38 °° Power Feed a PO lg ge ll iia J. M. ALLEN, Presmenr. 
3 Send for Prices, 32 666 Beverly Street, Boston. W. B. FRANKLIN, Vicr-PREsIpENT. 
a IT WILL PAY YOU. se Oy 8 KEY SEATING MACHINES J. B. Prerce, SecreTary. 
~ 


. s s | 

20 in. Drills a specialty. | 

Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle. Gears and 
vacks cut from the solid and have 
all modern improvements, are made 
by special machinery, and sold very 
ow. i 

Our Key Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do Li ith 
without one. We have now ready for a 6S, 
prompt shipment, both Key Seat Ma- ‘i 


chines and 20 in. Drills. Send for , Planers 


Manufacturers of = Photo. and Catalogue. 


MACHINISTS’ W. P. DAVIS, North Bloomfield, N. Y. 


¥Oo+* THE BUFFALO STEEL FOUNDRY, °FyYt° 


Small ORDERS AND CORRESPONDENCE | PRAT. & LETCHWORTH 


SOLICITE roprietors. } 
Miller, 


WITH ARM. 

The Machine shown in 
cut is designed for rapid 
and convenient milling 
§ of small work. 





For New Reduced 
PRICE LIST, Write 


7 G. A. GRAY 


‘SYCAMORE 2 WEDSTERSt2., Cincinnati,O 



















17 in. 
Win. 






E. Gout & EBERHARDT, E.E. GARVIN CO. 


139 & 141 CENTRE ST., NEW YORK, 








APPLY TO 








And other Tools for the Manufacture of all - of 


ft SHEET METAL GOODS, °“°S ere *°* DROP HAMMERS. 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205, and 207, CENTRE STREET, NEW YORE. 


eer sepa 
J.M.CARPENTER Be iiitiiiiiiititti 
PAWTUCKET.R.I. A a 


Turns out 20 per vent. more work than any other, 











Send for Catalogue. 








